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(54) Title: QUINAZOLINE DERIVATIVES 

(57) Abstract 

The invention relates to quinazoline derivatives of 
formula (I) [wherein: Y 1 represents -0-, -S-, -CH2-, - 
SO-, -SO2-. -NR 5 CO-, -CONR 6 -, -SO2NR 7 ., -NR 8 S0 2 - 
or -NR 9 - (wherein R 5 , R 6 , R 7 , R 8 and R 9 each indepen- 
dently represents hydrogen, alkyl or alkoxyalkyl); R 1 
represents hydrogen, hydroxy, halogeno, nitro, trifluo- 
romethyl, cyano, alkyt, alkoxy, alkylthio, amino or alky- 
lamino. R 2 represents hydrogen, hydroxy, halogeno, 
alkyl, alkoxy, trifluoromethyl, cyano, amino or nitro; 
m is an integer from 1 to 5; R 3 represents hydroxy, 
halogeno, alkyl, alkoxy, alkanoyloxy, trifluoromethyl, 

cyano, amino or nitro; R 4 represents a group which is or which contains an optionally substituted pyridone, phenyl or aromatic heterocyclic 
group] and salts thereof; processes for their preparation and pharmaceutical compositions containing a compound of formula (I) or a phar- 
maceutical^ acceptable salt thereof as active ingredient. The compounds of formula (I) and the pharmaceutically acceptable salts thereof 
inhibit the effects of VEGF, a property of value in the treatment of a number of disease states including cancer and rheumatoid arthritis. 
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QUINAZOLINE DERIVATIVES. 

The present invention relates to quinazoline derivatives, processes for their 
preparation, pharmaceutical compositions containing them as active ingredient, methods for 
5 the treatment of disease states associated with angiogenesis and/or increased vascular 

permeability and to their use in the manufacture of medicaments for use in the production of 
antiangiogenic and/or vascular permeability reducing effects in warm-blooded animals such 
as humans. 

Normal angiogenesis plays an important role in a variety of processes including 
1 0 embryonic development, wound healing and several components of female reproductive 
function. Undesirable or pathological angiogenesis has been associated with disease states 
including diabetic retinopathy, psoriasis, cancer, rheumatoid arthritis, atheroma, Kaposi's 
sarcoma and hacmangioma (Fan ct al. 1995. Trends Pharmacol. Sci. 16: 57-66; Folkman. 
1 995. Nature Medicine 1 : 27-3 1 ). Alteration of vascular permeability is thought to play a role 
1 5 in both normal and pathological physiological processes (Cullinan-Bove ct al. 1 993. 

Endocrinology 133: 829-837: Sengerctal, 1993, Cancer and Metastasis Reviews. 12: 303- 
324). Several polypeptides with in vitro endothelial cell growth promoting activity have been 
identified including, acidic and basic fibroblast growth factors (aFGF & bFGF) and vascular 
endothelial growth factor (VEGF). By virtue of the restricted expression of its receptors, the 

20 growth factor activity of VEGF. in contrast to that of the FGFs. is relatively specific towards 
endothelial cells. Recent evidence indicates that VEGF is an important stimulator of both 
normal and pathological angiogenesis (Jakeman et al. 1993. Endocrinology, 133: 848-859; 
Kolch et al, 1995. Breast Cancer Research and Treatment. 36:139-155) and vascular 
permeability (Connolly ct al, 1989. J. Biol. Chem. 264: 20017-20024). Antagonism of VEGF 

25 action by sequestration of VEGF with antibody can result in inhibition of tumour growth 
(Kim et al. 1993. Nature 362: 841-844). 

Receptor tyrosine kinases (RTKs) arc important in the transmission of biochemical 
signals across the plasma membrane of cells. These transmembrane molecules 
characteristically consist of an extracellular ligand-binding domain connected through a 

30 segment in the plasma membrane to an intracellular tyrosine kinase domain. Binding of 

ligand to the receptor results in stimulation of the receptor-associated tyrosine kinase activity 

SUBSTITUTE SHEET (RULE 26) 
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which leads to phosphorylation of tyrosine residues on both the receptor and other 
intracellular molecules. These changes in tyrosine phosphorylation initiate a signalling 
cascade leading to a variety of cellular responses. To date, at least nineteen distinct RTK 
subfamilies, defined by amino acid sequence homology, have been identified. One of these 

5 subfamilies is presently comprised by the fms-Iike tyrosine kinase receptor. Fit or Fltl . the 
kinase insert domain-containing receptor, KDR (also referred to as Flk-1), and another 
fms-like tyrosine kinase receptor. Flt4. Two of these related RTKs. Fit and KDR, have been 
shown to bind VEGF with high affinity (De Vries et aL 1992. Science 255: 989-991 ; Terman 
etal. 1992, Biochem. Biophys. Res. Comm. 1992, 187: 1579-1586). Binding of VEGF to 

10 these receptors expressed in heterologous cells has been associated with changes in the 
tyrosine phosphorylation status of cellular proteins and calcium fluxes. 

Compounds which have good activity against epidermal growth factor (EGF) 
receptor tyrosine kinase are disclosed in the European Patent No. 0566226. The present 
invention is based on the discovery of compounds that surprisingly inhibit the effects of 

15 VEGF, a property of value in the treatment of disease states associated with angiogenesis 
and/or increased vascular permeability such as cancer, diabetes, psoriasis, rheumatoid 
arthritis. Kaposi's sarcoma, haemangioma, acute and chronic nephropathies, atheroma, arterial 
restenosis, autoimmune diseases, acute inflammation and ocular diseases with retinal vessel 
proliferation. Compounds of the present invention possess higher potency against VEGF 

20 receptor tyrosine kinase than against EGF receptor tyrosine kinase. Furthermore, compounds 
of the present invention, possess substantially higher potency against VEGF receptor tyrosine 
kinase than against EGF receptor tyrosine kinase or FGF Rl receptor tyrosine kinase. Thus 
compounds of the invention which have been tested possess activity against VEGF receptor 
tyrosine kinase such that they may be used in an amount sufficient to inhibit VEGF receptor 

25 tyrosine kinase whilst demonstrating no significant activity against EGF receptor tyrosine 
kinase or FGF Rl receptor tyrosine kinase. 

According to one aspect of the present invention there is provided a quinazolinc 
derivative of the formula I: 
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(I) 

5 [wherein: 

Y 1 represents -O-. -S-. -CH r . -SO-. -SO,-. -NR s CO-. -CONR"-. -SO,NR'-. -NR*SO : - or -NR "- 
(wherein R\ R". R 7 . R* and R" each independently represents hydrogen. C,.,alkyl or C,. 
,alkoxyC : .,alkyl); 

R 1 represents hydrogen, hydroxy, halogeno. nitro, trifluoromethyl, cyano. Chalky I. C,. 
10 .alkoxy. C^alkylthio. or NR I0 R" (wherein R 10 and R". which may be the same or different, 
each represents hydrogen or C,_,alkyl); 

R 2 represents hydrogen, hydroxy, halogeno, C,.,alkyl. C,., alkoxy, trifluoromethyl. cyano. 
amino or nitro; 
m is an integer from 1 to 5; 
1 5 W represents hydroxy, halogeno. C,.,alkyl, C,.,alkoxy, C,.,alkanoyloxy. trifluoromethyl. 
cyano. amino or nitro: 

R 4 is selected from one of the following eight groups: 

1 ) X 1 (wherein X 1 represents a pyridone group, a phenyl group or a 5 or 6-membcrcd aromatic 
heterocyclic group with 1 to 3 heteroatoms selected from O. N and S. which pyridone. phenyl 

20 or heterocyclic group may carry up to 5 substitucnts selected from halogeno. amino. C M alkyl. 
C M alkoxy. C M hydroxyalkyl, C M aminoalkyl. C,. 4 alkylamino. C,. 4 hydroxyalkoxy. carboxy. 
cyano. -CONR»R" and -NR l4 COR' 5 (wherein R ,J . R", R u and R'\ which may be the same or 
different, each represents hydrogen, C,.„alkyl or C K ,alkoxyC,.,alkyl)); 

2) C,. 5 alkylX' (wherein X' is as defined hereinbefore); 
25 3) C,. 5 alkenylX' (wherein X 1 is as defined hereinbefore): 

4) C,. 5 alkynylX' (wherein X 1 is as defined hereinbefore): 
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5) C^aikylY^ 1 (wherein Y 2 represents -0-. -S-. -SO-. -SO : -. -OCO-. -NR ,6 CO-. -CONR 17 -, - 
SO : NR ,x -. -NR ,v SO r or -NR 20 - (wherein R'\ R ,? , R u . R ,v and R 2ft each independently 
represents hydrogen. C M alkyl or C M alkoxyC 2 .>alkyI) and X 1 is as defined hereinbefore); 

6) C^alkenylVX 1 (wherein Y' represents -0-. -S-, -SO-, -SO : -, -OCO-. -NR 2, CO-. -CONR 22 - 
, -SO : NR 2 " -NR 24 SO : - or -NR"- (wherein R\ R\ R 2 \ R u and R 2 * each independently 
represents hydrogen, C,_,alkyl or C lo alkoxyC\.,alkyl) and X 1 is as defined hereinbefore); 

7) C M alkynylY 4 X' (wherein Y 4 represents -0-, -S-, -SO-, -SCX-. -OCO-, -NR 26 CO-. -CONR 27 - 
, -SO.NR 2 *-, -NR 29 SO>- or -NR ,n - (wherein R 2b . R 2 \ R 2 \ R 2 " and R J0 each independently 
represents hydrogen. C,.,alkyl or C^alkoxyC^alkyl) and X' is as defined hereinbefore); and 

8) C,.,alkylY 5 C,..,aIkylX l (wherein Y s represents -0-. -S-. -SO-. -SO,-. -NR 3, CO-. -CONR' 2 -. - 
SO ? NR ;; -. -NR M SO : - or -NR**- (wherein R 31 . R 32 . R 3 \ R' J and R" each independently 
represents hydrogen. C,.,alkyl or C M alkoxyCv,alkyl) and X 1 is as defined hereinbefore); 

Z represents -NH-, -0-. -S-, or -CI I,-: with the proviso that where R A is selected from one of 
the groups 1). 2), and 5) above and X 1 is unsubstituted phenyl or substituted phenyl with 1 to 
2 substituents selected from halogeno. C,. 4 alkyl and C M alkoxy, then m is an integer from 3 to 
5 and/or Z is -O-. -S-, or -CH>-]; 
and salts thereof. 

Advantageously Y' represents -0-, -S-, -CI 1 : -. -NR 5 CO-. -NR*SO : - or -NR"- (wherein R\ R* 

and R" each independently represents hydrogen. CMalkyl or C,. : alkoxyethyl). 

Preferably Y 1 represents -O-. -S-. -CH : -. -NR 3 CO-. -NR*SO r or -NH- (wherein R" and R K 

each independently represents hydrogen. CMalkyl or C, : alkoxyethyl). 

More preferably Y 1 represents -0-. -S-, -CH : - or -NH-. especially -0-. 

In another embodiment of the present invention Y 1 represents -0% -NR 5 CO- or -NR 8 S0 2 - 

(wherein R 5 and R 8 each independently represents hydrogen or C lo alkyl). 

In a further embodiment of the present invention Y 1 is -NHCO-. 

In one embodiment of the invention R 1 represents hydrogen, hydroxy. C,.,alkyl, C,.*alkoxy. 
C^alkylthio, or NR ,0 R n (wherein R 10 and R n are as defined hereinbefore). Conveniently 
however R 1 is hydrogen, hydroxy, cyano, nitro. trifluoromethyl, CMalkyl, C M alkoxy or 
amino. 

R 1 is advantageously hydrogen, hydroxy. C,.,alkyl, C^alkoxy or amino. 



:> - 



R ! is preferably hydrogen, hydroxy, methyl, ethyl, methoxy or ethoxy, more preferably 
hydrogen, hydroxy, methyl or methoxy, particularly hydrogen, methyl or methoxy but 
especially methoxy. 

In another embodiment of the present invention R 1 represents hydrogen, hydroxy, cyano, 

nitro, trifluoromethyl, methyl, ethyl, methoxy or ethoxy. 

R : is advantageously hydrogen, halogeno. amino or nitro. 

R 2 is preferably hydrogen, chloro or nitro, but especially hydrogen. 

In one embodiment of the present invention IV represents hydroxy, halogeno. C M alkyl. 

C^alkoxy, trifluoromethyl, cyano. amino or nitro. 

Advantageously in another embodiment of the present invention one W substilucnt is meta- 

hydroxy and the other one or more are each selected from halogeno and methyl. 

In another embodiment of the invention the phenyl group bearing (R\ is of the formula Ha: 




(Ha) 

(wherein: 

R a represents hydrogen, methyl, fluoro or chloro; 

R b represents hydrogen, methyl, methoxy, bromo, fluoro or chloro; 

R c represents hydrogen or hydroxy; 

R d represents hydrogen, fluoro or chloro, especially hydrogen or fluoro). 

In a further embodiment of the invention the phenyl group bearing (R 3 ) m is preferably of the 

formula I la wherein: 

R a represents hydrogen, fluoro or chloro; 

R b represents hydrogen, methyl, methoxy, bromo. fluoro or chloro, especially hydrogen, 
methyl or chloro; 
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R c represents hydrogen or hydroxy; and 
R d represents hydrogen; 

with the proviso that R\ R b and R c do not each represent hydrogen. 
Preferably the phenyl group bearing (R\ is the 3-hydroxy-4-methylphenyl group, the 2- 
5 fluoro-5-hydroxy-4-methylphenyl group, the 2-fluoro-4-bromophenyl. the 2-fluoro-4-chloro- 
5-hydroxyphenyl or the 4-chloro-2-fluorophenyl group. 

In a particular aspect of the present invention, the phenyl group bearing (R\ is the 3- 

hydroxy-4-methylphenyl group, but especially the 2-fluoro-5-hydroxy-4-methylphenyl group. 

In a further embodiment of the present invention the phenyl group bearing (R : \ is the 
1 0 4-chloro-2-fluorophenyl group. 

Advantageously Y : represents -O-. -S-, -SO-. -S0 2 -. -NR ,h CO-, -NR ,v SO : - or -NR 2 "- (wherein 

R'\ K ]ti and R 2(J each independently represents hydrogen. C,. 2 alkyl or C,. : alkoxyethyl). 

Preferably Y 2 represents. -O-. -S-. -SO-, -S0 2 - or -NR 20 - (wherein R 20 represents hydrogen, C t . 

2 alkyl or C,. 2 alkoxyethyl). 
1 5 More preferably Y : represents -S-, -O- or -NR 30 - (wherein R 20 represents hydrogen or 

C,.,alkyl), but most preferably is -O-. or -NR 20 (wherein R 20 is as hereinbefore defined). 

Advantageously Y 3 represents -0-. -S-, -SO-, -S0 2 -, -NR 2, CO-, -NR 24 S0 2 - or -NR 25 - (wherein 

R 21 , R 24 and R 25 each independently represents hydrogen, C,. 2 alkyl or C lo alkoxyethyI). 

Preferably Y 3 represents -0-. -S-. -SO-. -SO : - or -NR 25 - (wherein R 25 represents hydrogen, C,. 
20 2 atkyl or C,. 2 aikoxyethyl). 

More preferably Y 3 represents -O- or -NR 25 - (wherein R 25 represents hydrogen or 

C,. 2 alkyl). 

Advantageously Y A represents -0-, -S-, -SO-. -S0 2 -, -NR 2 "CO-, -NR 2 *SO : - or -NR"- (wherein 
R 20 , R 2 " and R 3C each independently represents hydrogen, CV : alkyl or C,_ 2 alkoxyethyl). 
25 Preferably Y 4 represents -0-. -S-, -SO-, -S0 2 - or -NR™- (wherein R 30 represents hydrogen, C,. 
2 alkyl or C,_ 2 alkoxyethyl). 

More preferably Y 4 represents -O- or -NR 30 - ( wherein R ,l) represents hydrogen or 
C,. 2 alkyl). 

Advantageously Y 5 represents -()-, -S-. -SO-, -SO : - or -NR 35 - (wherein R 35 represents 
30 hydrogen. C,. 2 alkyl or C^alkoxyethyl). 



Preferably Y 5 represents -0-. -S- or -NR"- (wherein R 35 represents hydrogen. C,.,alkyl or C,. 

: alkoxyethyl). 

m is preferably 2 or 3. 

Z may for example represent -NH- or -O- but Z is preferably -NH-. 
5 X 1 preferably represents a pyridone group or a 5 or 6-membered aromatic heterocyclic group 
with 1 to 3 heteroatoms selected from O. N and S. which pyridone group or heterocyclic 
group may be substituted as hereinbefore defined. 

Where X 1 is a 5 or 6-membered aromatic heterocyclic group, it preferably has 1 or 2 
heteroatoms. selected from O. N and S. of which more preferably one is N. and may be 

1 0 substituted as hereinbefore defined. 

X 1 is particularly a pyridone. pyridyl. imidazolyl. thiazolyl. thicnyl. triazolyl or pyridazinyl 
group which group may be substituted as hereinbefore defined, more particularly a pyridone. 
pyridyl. imidazolyl. thiazolyl or triazolyl group, especially a pyridone, pyridyl. imidazolyl or 
triazolyl group which group may be substituted as hereinbefore defined. 

1 5 Where R' is C,.,alkylX'. C,.,alkenylX\ C M alkynylX' or C^alkylY'C.^alkylX'. and X 1 is a 
nitrogen-containing 6-membered aromatic heterocyclic group, said group is advantageously 
linked to the alkyl. alkenyl or alkynyl moiety via a carbon atom of X 1 , said group being such 
that a nitrogen atom is positioned para- to the carbon atom linked to the alkyl. alkenyl or 
alkynyl moiety. The C,. 5 alkyl moiety may if desired be -(CH,) n -. 

20 Where R'-Y' is X'-fCIl^-Y'- and n is an integer from 0 to 5. Y 1 is -0-. -Ni l-, -S- or -CII : - 
and X 1 is a nitrogen-containing 6-membered aromatic heterocyclic group, said group is 
advantageously linked to -(CM 2 ) n -Y'- via a carbon atom of X 1 . said group being such that a 
nitrogen atom is positioned para- to the carbon atom linked to .-(CH^-Y 1 -. 
In another example of interest. X 1 is pyrimidine which may be substituted as hereinbefore 

25 defined. 

In one embodiment of the invention X 1 represents a pyridone. phenyl or 5 or 6-membered 
aromatic heterocyclic group with 1 to 3 heteroatoms selected from O. N and S. which group 
may preferably carry up to 2 substituents. more preferably up to one substiluent. selected from 
the group of substituents as hereinbefore defined. 
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In the definition of X\ conveniently substituents are selected from halogeno. C M alkyl, C,. 
4 alkoxy and cyano. more conveniently substituents are selected from chloro, fluoro. methyl 
and ethyl. 

Conveniently R 4 is selected from one of the following eight groups: 
5 1 ) X 1 (wherein X 1 is as defined hereinbefore); 

2) C,. 5 alkylX' (wherein X 1 is as defined hereinbefore); 

3) C v ,alkenylX l (wherein X 1 is as defined hereinbefore); 

4) C^alkynylX 1 (wherein X' is as defined hereinbefore); 

5) C^alkylY^ 1 (wherein Y 2 and X 1 are as defined hereinbefore); 
10 6) C,. 5 alkenylY 3 X' (wherein Y y and X 1 are as defined hereinbefore): 

7) C M alkynylY 4 X 1 (wherein Y' and X 1 are as defined hereinbefore); and 

8) C^alkylY'CY.alkylX 1 (wherein Y 5 and X 1 are as defined hereinbefore). 
Advantageously R 4 is selected from one of the following eight groups: 

1 ) X 1 (wherein X 1 is as defined hereinbefore); 
1 5 2) C M alkylX' {wherein X 1 is as defined hereinbefore); 

3) l-X'prop-l-en-3-yk l-X'but-2-cn-4-yI, l-X'but-l-en-3-yk l-X'pent-2-cn-4-yi or2-X , pcnt- 

3- en-5-yl (wherein X 1 is as defined hereinbefore with the proviso that when R 4 is l-X'prop-l- 
en-3-yh X 1 is linked to the alkenyl group via a carbon atom); 

4) l-X'prop-l-yn-3-yl. l-XW-2-yn-4-yk i-X'but-l-yn-3-yk l-X'pent-2-yn-4-yl or2-X'pcnt- 
20 3-yn-5-yI (wherein X 1 is as defined hereinbefore with the proviso that when R J is l-X'prop-l- 

yn-3-yl, X 1 is linked to the alkynyi group via a carbon atom); 

5) C,.,alkylY 2 X' (wherein Y 2 and X 1 are as defined hereinbefore); 

6) WX'YVop-l-en-3-yl, l-(XY>ut-2-en-4-yl, l-(X'Y 3 )but-l-en-3-yL l-(X'Y 3 )pGnt-2-en- 

4- yl or 2-(X l Y 3 )pent-3-en-5-yl (wherein Y y and X 1 are as defined hereinbefore); 

25 7) KX'YVop-l-yn-3-yi, l-(XV)but-2-yn-4-yl, I-(X'Y 4 )but-l-yn-3-yl, l-(X'Y 4 )pent-2-yn- 
4-yl or 2-(X' Y 4 )pent-3-yn-5-yI (wherein Y 4 and X' are as defined hereinbefore); and 
8) C^alkylY^alkylX 1 (wherein Y 5 and X 1 are as defined hereinbefore). 
Preferably R 4 is selected from one of the following eight groups: 
1) X 1 (wherein X 1 is as defined hereinbefore): 

30 2) C M alkyIX' (wherein X 1 is as defined hereinbefore); 
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3) l-X'but-2-cn-4-yl (wherein X 1 is as defined hereinbefore); 

4) I-X'bul-2-yn-4-yl (wherein X 1 is as defined hereinbefore); 

5) C,.,alkylY J X' (wherein Y 2 and X 1 are as defined hereinbefore); 

6) l-(X'Y :, )but-2-en-4-yl (wherein Y' and X 1 are as defined hereinbefore); 

7) l-(X'Y 4 )but-2-yn-4-yl (wherein Y 4 and X 1 arc as defined hereinbefore): and 

8) ethylY'methylX" (wherein Y s and X 1 are as defined hereinbefore). 
More preferably the compounds of formula (I) are of the formula (la): 




(la) 



(wherein R 1 . R\ R\ m. X 1 , Y 1 and Z are as defined hereinbefore n is an integer from 0 to 5 
and Y* represents a direct bond, -0-. -S-. -SO-. -SO,-, -NR 3 "CO-, -CONR"-. -SO,NR ,K -, - 
NR ,9 SO,- or -NR 40 - (wherein R"'. R ,? . R ; \ R M and R 40 each independently represents 
hydrogen. C,.,alkyl or C,.,alkoxyC\.,alkyl)). 

Advantageously Y" is a direct bond. -0-, -S-. -SO-. -SO,- or -NR 4 "- (wherein R 4 " represents 

hydrogen. C,. ; alkyl or C,. ? alkoxyethyI). 

Preferably Y" is a direct bond, -0-. -S- or -NH-. 

More preferably Y" is a direct bond. 

n is advantageously an integer from 0 to 3, preferably 1 to 3. 

Therefore, for example, in a particular embodiment of the invention the compounds of 
formula I are of the formula la wherein: 
[Y 1 represents -0-. -NH-, -S- or -CH,-; 
n is an integer from 0 to 5; 

X 1 represents a phenyl group or a 5 or 6-membered aromatic heterocyclic group with 1 to 3 
heteroatoms selected from O. N and S. which phenyl or heterocyclic group may carry up to 
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substituents selected from halogeno. C M alkyl. C M alkoxy. C u1 hydroxyaIkyl, C,. 
,hydroxyalkoxy. carboxy. cyano. -CONR 4l R J2 and -NR^COR" (wherein R 4 \ R 4 \ R A} and R*\ 
which may be the same or different, each represents hydrogen or C M alkyl); 
R' represents hydrogen, hydroxy. C,. 3 alkyh CMalkoxy, C M alkylthio. or NR 45 R 4< ' (wherein R' 15 
5 and R J< \ which may be the same or different, each represents hydrogen or CMalkyl); 

R 2 represents hydrogen, hydroxy, halogeno. CMalkyl, C M alkoxy. trifluoromethyl. cyano, 

amino or nitro; 

m is an integer from 1 to 5; 

R" represents hydroxy, halogeno. C M alkyl. C M alkoxy. C ]0 alkanoyloxy, trifluoromethyl, 
10 cyano. amino or nitro: 

Z represents -NH- or -O-; and 
Y 1 ' is a direct bond; 

with the proviso that where X 1 is unsubstitutcd phenyl or substituted phenyl with 1 to 2 
substttuents selected from halogeno. C M alkyl and C M alkoxy. m is an integer from 
15 3 to 5 or Z is -O- J; 
and salts thereof 

Preferred compounds of the present invention are:- 

4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(3-pyridylmethoxy)quinazoline 
20 4-(3-hydroxy-4-mcthylanilino)-6-methoxy-7-(3-thienylmcthoxy)quina/oline 
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(2-pyridyloxy)cthoxy)quinazoline 
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-[N-methyI-N-(4- 
pyridyl)]aminoethoxy)quinazoline 

4-(4-chloro-2-fluoroanilinoV6-mcthoxy-7-[2-(2-oxo- 1 ,2-dihydro- 1 - 

25 pyridyl)ethoxyjquinazoline 

7-(4 cyanobenzyloxyM-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline 
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-(2-methylimidazol-l-yl)propoxy)quinazoline 
4-(4-chloro-2-nuoroanilino)-6Mnethoxy-7-((2-methyl4-pyridyI)methoxy)quinazoline 
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-(2-oxo-1.2-dihydro-l- 

30 pyridyl)propoxy)quinazoline 
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4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-(l-methylimidazol-2- 
y!thio)propoxy)quinazolinc 

4-(4-chloro-2-nuoroanilino)-6-methoxy-7-(3-(4-pyridyloxy)propoxy)quinazoline 

4-(4-chloro-2-fluoroanilino)-6-rnethoxy-7-(2-(4-pyridylthio)ethoxy)quinazoline 

4-(4-chloro-2-lluoroanilino)-6-methoxy-7-(2-(3-pyridyloxy)ethoxy)quinazoline 

7-benzyloxy-4-(2-fluoro-5-hydroxy-4-methylanilino)quinazoline 

7-bcnzyloxy-4-(4-ch!oro-2-fluoro-5-hydroxyanilino)quinazoline 

4-(4-chloro-2-lluoro-5-hydroxyanilino)-6-methoxy-7-((2-methylthiazol-4- 
yl)methoxy)quinazolinc 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-((3-thienyl)mcthoxy)quinazolinc 
4-(4-chloro-2-nuoroanilino>-6-methoxy-7-(2-(N-methyl-N-(pyridazin-4- 
y l)amino )ethoxy )quinazoline 

4-(4-chloro-2-nuoroaniIino)-6-mcthoxy-7-(2-CN-methyl-N-(6-methyIpyrimidin-4- 
yl)amino)ethoxy)quinazoline 

4-(4-chloro-2-nuoroanilino)-7-(2-(3.5-dimethyl-fl.2,4|-triazol-4-yl)ethoxy)-6- 
methoxyquinazoline 

4-(4-chloro-2-fluoroanilino)-7-(2-(2.4-dimethy!imidazol-l-yl)ethoxy)-6-methoxyquinazoline 

4-(4-chloro-2-fluoroanilino)-7-(2-(2,5-dimethylimidazol-l-yl)ethoxy)-6-methoxyquinazoline 

4-(3-hydroxyanilino)-7-(2-(imidazol-Ny!)ethoxy)-6-methoxyquinazoline 

4-(4-chloro-2-nuoroanilino)-6-methoxy-7-(2-(L2.4-triazol-4-yl)ethoxy.)quinazoline 

4K4-bromo-2-nuoroanilino)-7-(2-([l,2.4]-triazol-l-yl)ethoxy)-6-methoxyquinazoline 
and salts thereof, especially hydrochloride salts thereof. 

The following compounds of the present invention are especially preferred :- 

4-(3-hydroxy-4-methylanilino)-6-methoxy-7.(4-pyridylmethoxy)quinazoline 

4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(2-pyridylmethoxy)quinazoline 

4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(l-methylimidazol-2-ylmethoxy)quinazoline 

4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthiazol-4-ylmethoxy)quinazoline 

7-(2-acetamidothiazol-4-ylmethoxy)-4-(3-hydroxy-4-methylanilino)-6-rncthoxyquinazoline 

4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylpropoxy)quinazoline 

4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylpropoxy)quinazolinc 
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4-(2-fluoro-5-hydroxy-4-me^ 

7-bcnzyloxy-4-(2-fluoro-5-hydroxy-4-methyIanilino)-6-methoxy 
4-(4-chloro-2-nuoroanilino)-6-methoxy-7-(2-(4-pyridyloxy)ethoxy)quinazoline 
4-(4-chloro-2-nuoroanilino)-6-methoxy-7-[2-(4-oxo-l,4-dihydro-l- 
5 pyridy 1 )ethoxy ]quinazoline 

7-benzyloxy-4-(241uoroo-hydroxy-4--mcthylphenoxy)-6-rnethoxyquinazoiine 

4-(2-fluoro-5-hydroxy-4-methyIaniIino^ 

yl)methoxy)quinazoline 

4-(2-fluoro-54iydroxy-4-methylanilinoW 
10 4-(4-chloro-2-fluoroanilino)-7^ 

4-(2-nuoro-5-hydroxy-4-methylanilino)-(>-methoxy-7-((lMiiethylim 
yl )methoxy )quinazoline 

7-((2-acctamidothiazol-4-yl)methoxy)^ 
methoxyquinazoiine 

15 7-benzyloxy-4-(4-chloro-2-fluoroo-hydroxyanilino)-6-mcthoxyquinazoiine 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-(4-pyridyl)propoxy)quinazoline 

4-(4-chloro-2-fl uoro-5-hydroxyam 

4-(2-fluoro-5-hydroxy-4-methylanilinoW^ 

4-(4-chloro-2-fluoro-5-hydroxyanilino)^^ 
20 4-(2-fluoro-5-hydroxy-4-methylanilm^^ 

4-(2-fluoro-5-hydroxy-4-mcthy^ 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(4-pyridyl)ethoxy)quinazoline 
4-(3-hydroxy-4-methylanilino)-6-methoxy-7-((l-methylbenzimidazol-2- 
yl)methoxy)quinazoline 
25 7-((2-chioro-6-methyl-4-pyridyl^ 
methoxyquinazoiine 

4-(4-chloro-2-fluorophenoxy)-6-methoxy-7-((4 pyridy l)methoxy)quinazolinc 
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-((4 pyridy l)methoxy)quinazolinc 
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(2-methylimidazol-l-yl)eth 
30 4-(4-ch]oro-2-fluoro-5-hydroxyaniiino)-6-methoxy-7-((4-pyridyl)methoxy)quinazoline 
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7-((2-chloro-4-pyridyl)methoxy)-4-(2-fluoro-5-hydroxy-4-methylaniIino)-6- 
methoxyquinazoline 

4-(4-chloro-2-nuoroanilino)-6-methoxy-7-(2-(l-mcthylimidazol-2-ylthio)ethoxy)quinazolinc 

7-(3.4-difluorobcnzyloxy)-4-(2-fluoro-5-hydroxy-4-methy)aniHno)-6-methoxyquinazoline 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-((l-methylimidazol-2- 
yl)methoxy)quinazoline 

4-(2-nuoro-5-hydroxy-4-methylanilino)-7-((l-rnethylimidazoI-2-yl)methoxy)quinazoline 
4-(2-fluoro-5-hydroxy-4-melhylaniIino)-7-(2-( 1 ,2,4-triazol- 1 -yi)ethoxy )quinazoline 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-mcthoxy-7-((3-thienyl)methoxy)quinazoiine 
4-(4-chloro.2-fluoro-5-hydroxya)iilino)-6-methoxy-7-(2-(4-pyridyl)ethoxy)quinazolinc 
4-(4-chloro-2-iluoroanilino)-6-mcthoxy-7-(2-( 1 .2.4-triazol- 1 -yDethoxy Jquinazoline 

4-(2-nuoro-5-hydroxy-4-methylanilino)-7-((4-pyridyl)carboxamido)quinazoline 

4-(4-chloro-2-nuoroanilino)-6-methoxy-7-(2-(N-(4-pyridyl)amino)ethoxy)quinazoline 

4-(4-chloro-2-fluoroaniIino)-6-methoxy-7-(2-(l-methylimidazol-2-yl)ethoxy)quinazoiine 

4-(4-chloro-2-nuoroanilino)-7-((2-cyano-4-pyridyl)methoxy)-6-methoxyquinazoline 
and salts thereof, especially hydrochloride salts thereof, 
of which the following are particularly preferred:- 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-C2-{4-pyridyloxy)ethoxy)quinazoline 

4-(4-chloro-2-nuoroanilino)-6-methoxy-7-f2-(4-oxo-1.4-dihydro-l- 

pyridyDethoxyJquinazoline 

4-(4-chloro-2-fluoroanilino)-7-(2-(imidazol-l -yDethoxy )-6-methoxyquinazoline 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-(4-pyridyl)propoxy)quinazoline 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(4-pyridyl)ethoxy)quinazolinc 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-((4-pyridyl)methoxy)quinazolinc 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(2-methylimidazol-l-yl)ethoxy)quinazoline 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(l-methylimidazol-2-ylthio)ethoxy)quinazoline 

4-(4-chioro-2-fluoroanilino)-6-methoxy-7-(2-( 1 ,2.4-triazol- 1 -yl)ethoxy)quinazoiine 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(N-(4-pyridyl)amino)ethoxy)quinazolinc 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-f2-(l-methylimidazol-2-yl)ethoxy)quinazoline 

4-(4-chloro-2-nuoroanilino)-7-((2-cyano-4-pyridyl)methoxy)-6-methoxyquinazoline 
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and salts thereof; especially hydrochloride salts thereof. 
Another compound of interest is 4-(3-hydroxy-4-methylanilino)-6-methoxy- 
7-(4-pyrimidinylmcthoxy)quinazoline and salts thereof especially hydrochloride salts thereof 
For the avoidance of doubt it is to be understood that where in this specification a 

5 group is qualified by 'defined hereinbefore' the said group encompasses the first occurring 
and broadest definition as well as each and all of the preferred definitions for that group. 

In this specification the term "alkyl" includes both straight and branched chain alkyl 
groups but references to individual alkyl groups such as "propyl" are specific for the straight 
chain version only. An analogous convention applies to other generic terms. Unless 

10 otherwise stated the term "alkyl" advantageously refers to chains with I -6 carbon atoms, 
preferably 1-4 carbon atoms. The term "alkoxy" as used herein, unless stated otherwise 
includes "alkyf-O- groups in which ''alkyl" is as hereinbefore defined. The term "aryr as 
used herein unless stated otherwise includes reference to a C ( ,., 0 aryl group which may, if 
desired, carry one or more substituents selected from halogeno, alkyl, alkoxy, nitro, 

1 5 trifluoromethyl and cyano, (wherein alkyl and alkoxy are as hereinbefore defined). The term 
"aryloxy" as used herein unless otherwise stated includes ^aryf'-O-groups in which "aryP is 
as hereinbefore defined. The term "sulphonyloxy" as used herein refers to alkylsulphonyloxy 
and arylsulphonyloxy groups in which "alkyP and "aryf" are as hereinbefore defined. The 
term "alkanoyf* as used herein unless otherwise stated includes alkylC=0 groups in which 

20 "alkyP is as defined hereinbefore, for example ethanoyl refers to CH,C=C). In this 

specification unless stated otherwise the term "alkenyP includes both straight and branched 
chain alkenyl groups but references to individual alkenyl groups such as 2-butcnyl are specific 
for the straight chain version only. Unless otherwise stated the term "alkenyp advantageously 
refers to chains with 2-6 carbon atoms, preferably 4-5 carbon atoms. In this specification 

25 unless stated otherwise the term "alkynyf* includes both straight and branched chain alkynyl 
groups but references to individual alkynyl groups such as 2-butynyl arc specific for the 
straight chain version only. Unless otherwise stated the term %i alkynyT advantageously refers 
to chains with 2-6 carbon atoms, preferably 4-5 carbon atoms. 

In formula I. as hereinbefore defined, hydrogen will be present at positions 2 and 8 

30 of the quinazoline group. 
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Within the present invention it is to be understood that a quinazoline of the formula I 
or a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of the possible tautomeric forms, li is to be 
understood that the invention encompasses any tautomeric form which inhibits VEGF 
receptor tyrosine kinase activity and is not to be limited merely to any one tautomeric form 
utilised within the formulae drawings. 

It is also to be understood that certain quinazolines of the formula I and salts thereof 
can exist in solvated as well as unsolvated forms such as. for example, hydrated forms. It is to 
be understood that the invention encompasses all such solvated forms which inhibit VEGF 
receptor tyrosine kinase activity. 

For the avoidance of any doubt, it is to be understood that when Y 1 is. for example, 
a group of formula -NR 5 CO-. it is the nitrogen atom bearing the R s group which is attached to 
the quinazoline ring and the carbonyl (CO) group is attached to R\ whereas when Y 1 is. for 
example, a group of formula -CONR"-, it is the carbonyl group which is attached to the 
quinazoline ring and the nitrogen atom bearing the R" group is attached to R 4 . A similar 
convention applies to the other two atom Y' linking groups such as -NR*SO,- and -SCnNR'-. 
When Y 1 is -NR"- it is the nitrogen atom bearing the R° group which is linked to the 
quinazoline ring and to R". An analogous convention applies to other groups. It is further to 
be understood that when Y 1 represents -NR - and R" is C,.,alkoxyC„alkyl it is the Chalky! 
moiety which is linked to the nitrogen atom of Y 1 and an analogous convention applies to 
other groups. 

For the avoidance of any doubt, it is to be understood that in a compound of the 
formula I when R 4 is. for example, a group of formula C M alkylY s C M alkylX'. it is the terminal 
C,. 5 alkyl moiety which is bound to Y', similarly when R 4 is. for example, a group of formula 
C,. 5 alkenylX' it is the C M alkenyl moiety which is bound to Y 1 and an analgous convention 
applies to other groups. When R J is a group l-X'prop-l-en-3-yl it is the first carbon to which 
the group X' is attached and it is the third carbon which is linked to Y\ similarly when R J is a 
group 2-X'pent-3-en-5-yl it is the second carbon to which the group X 1 is attached and it is the 
fifth carbon which is linked to Y 1 . and an analogous convention applies to other groups. 

For the avoidance of any doubt, it is to be understood that when X 1 carries a C,. 
..aminoalky) substituent it is the C M alkyl moiety which is attached to X' whereas when X 1 
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carries a C M alkylamino substituent it is the amino moiety which is attached to X 1 and an 
analogous convention applies to other groups. 

The present invention relates to the compounds of formula I as hereinbefore defined 
as well as to the salts thereof. Salts for use in pharmaceutical compositions will be 
5 pharmaceutical ly acceptable salts, but other salts may be useful in the production of the 
compounds of formula I and their pharmaceutical ly acceptable salts. Pharmaceutical^ 
acceptable salts of the invention may, for example, include acid addition salts of the 
compounds of formula I as hereinbefore defined which are sufficiently basic to form such 
salts. Such acid addition salts include for example salts with inorganic acids such as with 

1 0 hydrogen halidcs (especially hydrochloric or hydrobromic acid of which hydrochloric acid is 
particularly preferred) or with sulphuric or phosphoric acid as well as salts with organic acids 
affording pharmaceutical ly acceptable anions, such as for example trifluoroacetic. citric or 
maleic acid, in addition where the compounds of formula I are sufficiently acidic, 
pharmaceutical^ acceptable salts may be formed with an inorganic substance or organic base 

1 5 which affords a pharmaceutical ly acceptable cation. Such salts include for example an alkali 
metal salt, such as a sodium or potassium salt, an alkaline earth metal salt such as a calcium or 
magnesium salt, an ammonium salt or for example a salt with methylamine, dimethylamine, 
trimethylamine. piperidinc. morpholine or tris-(2-hydroxyethyl)amine. 

A compound of the formula I, or salt thereof, and other compounds of the invention 

20 (as hereinafter defined) may be prepared by any process known to be applicable to the 

preparation of chemically-related compounds. Such processes include, for example, those 
illustrated in European Patent Applications Nos. 0520722. 0566226. 0602851 and 0635498. 
Such processes, are provided as a further feature of the invention and are as described 
hereinafter. Necessary starting materials may be obtained by standard procedures of organic 

25 chemistry. The preparation of such starting materials is described within the accompanying 
non-limiting Examples. Alternatively necessary starting materials are obtainable by 
analogous procedures to those illustrated which arc within the ordinary skill of an organic 
chemist. 

Thus the following processes (a) to (g) and (i) to (v) constitute further features of 
30 the present invention. 
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Synthcsis of Compounds of Formula I 

(a) Compounds of the formula I and salts thereof may be prepared by the reaction of 
compound of the formula III: 

R2 L' 

N 
II 




(III) 

(wherein R'. R\ R 4 and Y' are as defined hereinbefore and L' is a displaceable group), with a 
compound of the formula IV: 




ZH 



(IV) 

(wherein Z. R 1 and m are as defined hereinbefore) whereby to obtain compounds of the 
formula 1 and salts thereof. A convenient displaceable group L 1 is. for example, a halogeno. 
alkoxy (preferably C M alkoxy), aryloxy or sulphonyloxy group, for example a chloro. bromo. 
methoxy. phenoxy. methanesulphonyloxy or toluene-4-sulphonyloxy group. 

The reaction is advantageously effected in the presence of either an acid or a base. 
Such an acid is. for example, an anhydrous inorganic acid such as hydrogen chloride. Such a 
base is. for example, an organic amine base such as, for example, pyridine. 2,6-lutidine. 
collidine, 4-dimethylaminopyridine. triethylamine, morpholinc. N-methylmorpholine or 
diazabicycIo[5.4.0]undec-7-ene. or for example, an alkali metal or alkaline earth metal 
carbonate or hydroxide, for example sodium carbonate, potassium carbonate, calcium 
carbonate, sodium hydroxide or potassium hydroxide. Alternatively such a base is. for 
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cxamplc. an alkali metal hydride, for example sodium hydride, or an alkali metal or alkaline 
earth metal amide, for example sodium amide or sodium bis(trimethylsilyl)amidc. The 
reaction is preferably effected in the presence of an inert solvent or diluent, for example an 
alkanol or ester such as methanol, cthanol. isopropanol or ethyl acetate, a halogenatcd solvent 
5 such as methylene chloride, trichloromethane or carbon tetrachloride, an ether such as 

tetrahydrofuran or 1 ,4-dioxan. an aromatic solvent such as toluene, or a dipolar aprotic solvent 
such as N.N-dimethylformamide. N.N-dimethylacetamide. N-methylpyrrolidin-2-one or 
dimethylsulphoxide. The reaction is conveniently effected at a temperature in the range, for 
example. 10 to 1 50°C. preferably in the range 20 to 80°C\ 

10 The compound of the invention may be obtained from this process in the form of 

the free base or alternatively it may be obtained in the form of a salt with the acid of the 
formula H-L 1 wherein L 1 has the meaning defined hereinbefore. When it is desired to obtain 
the free base from the salt, the salt may be treated with a base as defined hereinbefore using a 
conventional procedure. 

1 5 (b) Where the group of formula lib: 



(wherein R 3 and m are as hereinbefore defined) represents a phenyl group carrying one or 
more hydroxy groups, a compound of the formula I and salts thereof can be prepared by the 
25 deprotection of a compound of formula V: 




20 



(lib) 
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5 (wherein Y 1 , m. R'. R\ R\ R A and Z arc as hereinbefore defined. I* represents a phenolic 
hydroxy protecting group and p' is an integer from 1 to 5 equal to the number of protected 
hydroxy groups and such that m-p 1 is equal to the number of R ' substitucnts which are not 
protected hydroxy). The choice of phenolic hydroxy protecting group P is within the standard 
knowledge of an organic chemist, for example those included in standard texts such as 

1 0 "Protective Groups in Organic Synthesis" T.W. Greene and R.G.M. Wuts. 2nd Ed. Wiley 
1991. including ethers (for example, methyl, methoxymethyl. allyl and benzyl), silyl ethers 
(for example, t-butyidiphenylsilyl and t-butyldimethylsilyl). esters (for example, acetate and 
benzoate) and carbonates (for example, methyl and benzyl). The removal of such a phenolic 
hydroxy protecting group may be effected by any of the procedures known for such a 

1 5 transformation, including those reaction conditions indicated in standard texts such as that 
indicated hereinbefore, or by a related procedure. The reaction conditions preferably being 
such that the hydroxy derivative is produced without unwanted reactions at other sites within 
the starting or product compounds. For example, where the protecting group P is acetate, the 
transformation may conveniently be effected by treatment of the quinazoline derivative with a 

20 base as defined hereinbefore and including ammonia, and its mono and di-alkylated 

derivatives, preferably in the presence of a protic solvent or co-solvent such as water or an 
alcohol, for example methanol or ethanol. Such a reaction can be effected in the presence of 
an additional inert solvent or diluent as defined hereinbefore and at a temperature in the ranee 
0 to 50°C. conveniently at or near 20°C. 
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(c) Production of those compounds of formula I and salts thereof wherein the substituent 
Y 1 is -O-. -S- or -NR°- can be achieved by the reaction, conveniently in the presence of a base 
as defined hereinbefore, of a compound of the formula VI: 




(VI) 

(wherein m. Y 1 , R\ R\ R* 1 and Z are as hereinbefore defined) with a compound of formula 
10 VII: 

R 4 -L ! (VII) 

(wherein R 4 and L 1 are as hereinbefore defined); L 1 is a displaceable group for example a 
1 5 halogeno or sulphonyloxy group such as a bromo or methancsulphonyloxy group. The 

reaction is preferably effected in the presence of a base (as defined hereinbefore in process 
(a)) and advantageously an inert solvent or diluent (as defined hereinbefore in process (a)), 
advantageously at a temperature in the range, for example 10 to 1 50°C conveniently at or 
near 50°C. 
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(d) Compounds of the formula I and salts thereof may be prepared by the reaction of a 
compound of the formula VIII: 




with a compound of the formula IX: 



(VIII) 



R 4 -Y'-H 



(IX) 



(wherein L 1 . R'. R : . R\ R\ Z. m and Y 1 are all as hereinbefore defined). The reaction may 
conveniently be effected in the presence of a base (as defined hereinbefore in process (a)) and 
advantageously in an inert solvent or diluent (as defined hereinbefore in process (a)), 
advantageously at a temperature in the range, for example 10 to 1 50°C. conveniently at or 
near 100°C. 

(e) Compounds of the formula I and salts thereof wherein R 4 is C,.,aIkylX\ [wherein 
X 2 is selected from one of the following three groups: 

1 ) X 1 (wherein X' is as defined hereinbefore); 

2) Y 7 X' (wherein Y 7 represents -0-. -S-, -SO,-. -NR 4, CO-. -NR 48 SO r or -NR 4 "- (wherein R". 
R 4 * and R 4 '* each independently represents hydrogen, C,.,alkyl or C,.,alkoxyC 2 ,alkyl) and X 1 is 
as defined hereinbefore): and 

3) Y'C^alkylY^' (wherein Y s represents -0-. -S-, -SO : -. -NR i0 CO-. -NR 5l SO,- or -NR 52 - 
(wherein R 50 . R 5 ' and R" each independently represents hydrogen. C,.,alkyl or C^alkoxyCj. 
,alkyl) and Y 5 and X' are as defined hereinbefore);] 

may be prepared by reacting a compound of the formula X: 
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(X) 

(wherein L\ Y'. R\ R\ R\ Z and m are as hereinbefore defined and IV } is C,.<alkyl) with a 
compound of the formula XI: 

X 2 -H (XI) 

(wherein X 2 is as defined hereinbefore) to give a compound of the formula I. The reaction 
may conveniently be effected in the presence of a base (as defined hereinbefore in process (a)) 
and advantageously in the presence of an inert solvent or diluent (as defined hereinbefore in 
process (a)), and at a temperature in the range, for example 0 to 1 50°C. conveniently at about 
50°C. 

(0 The production of those compounds of the formula I and salts thereof wherein 
the substituent R 1 is represented by NR'°R M . where one or both of R ,n and R M are C,.,alkyl. 
may be effected by the reaction of compounds of formula I wherein the substituent R 1 is an 
amino group and an alkylating agent, preferably in the presence of a base as defined 
hereinbefore. Such alkylating agents are C )0 alkyl moieties bearing a displaceable moiety as 
defined hereinbefore such as C^alkyl halides for example C,.,alkyl chloride, bromide or 
iodide. The reaction is preferably effected in the presence of an inert solvent or diluent (as 
defined hereinbefore in process (a)) and at a temperature in the range, for example, 10 to 
100°C, conveniently at about ambient temperature. 

(g) The production of compounds of formula I and salts thereof wherein one or more of 
the substituents R 1 , R : or R' is an amino group may be effected by the reduction of a 
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corresponding compound of formula I wherein the substituent(s) at the corresponding 
position(s) of the quinazoline and/or phenyl ring is/are a nitro group(s). The reduction may 
conveniently be effected as described in process (i) hereinafter. The production of a 
compound of formula I and salts thereof wherein the substituent(s) at the corresponding 
position(s) of the quinazoline and/or phenyl ring is/are a nitro group(s) may be effected by the 
processes described hereinbefore and hereinafter in processes (a-e) and (i-v) using a 
quinazoline compound selected from the compounds of the formulae (I-XXVII) in which the 
substituent(s) at the corresponding position(s) of the quinazoline and/or phenyl ring is/are a 
nitro group(s). 
Synthesis of Intermediates 

(i) The compounds of formula III and salts thereof, constitute a further feature of the 
present invention. Such compounds in which L 1 is halogeno may for example be prepared by 
halogenating a compound of the formula XII: 




(wherein R 1 . R\ R 4 and Y' are as hereinbefore defined). 

Convenient halogenating agents include inorganic acid halides. for example thionyl 
chloride. phosphorus(III)chloride. phosphorus(V)oxychloride and phosphorus(V)chloride. 
The halogenation reaction is conveniently effected in the presence of an inert solvent or 
diluent such as for example a halogenated solvent such as methylene chloride, 
trichloromethane or carbon tetrachloride, or an aromatic hydrocarbon solvent such as benzene 
or toluene. The reaction is conveniently effected at a temperature in the range, for example 10 
to 150°C. preferably in the range 40 to 100°C. 
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The compounds of formula XII and salts thereof which constitute a further feature 
of the present invention may for example be prepared hy reacting a compound of the formula 



(wherein R 1 , R : and L 1 arc as hereinbefore defined) with a compound of the formula IX as 
hereinbefore defined. The reaction may conveniently be effected in the presence of a base (as 
defined hereinbefore in process (a)) and advantageously in the presence of an inert solvent or 
diluent (as defined hereinbefore in process (a)), advantageously at a temperature in the range, 
for example 10 to 150°C conveniently at or near 100°C. 

The compounds of formula XII and salts thereof may also be prepared by cyclising 
a compound of the formula XIV: 



XIII: 




(XIII) 




(XIV) 



(wherein R 1 , R\ R 4 and Y 1 are as hereinbefore defined, and A 1 is an hydroxy, alkoxy 
(preferably C M alkoxy) or amino group) whereby to form a compound of formula XII or salt 
thereof. The cyclisation may be effected by reacting a compound of the formula XIV. where 
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A 1 is an hydroxy or alkoxy group, with formamide or an equivalent thereof effective to cause 
cyclisation whereby a compound of formula XII or salt thereof is obtained, such as [3- 
(dimethylamino)-2-azaprop-2-enylidene]dimethylammonium chloride. The cyclisation is 
conveniently effected in the presence of formamide as solvent or in the presence of an inert 
5 solvent or diluent such as an ether for example 1 ,4-dioxan. The cyclisation is conveniently 
effected at an elevated temperature, preferably in the range 80 to 200°C. The compounds of 
formula XII may also be prepared by cyclising a compound of the formula XIV. where A 1 is 
an amino group, with formic acid or an equivalent thereof effective to cause cyclisation 
whereby a compound of formula XII or salt thereof is obtained. Equivalents of formic acid 

1 0 effective to cause cyclisation include for example a tri-C,.,alkoxymethane. for example 
triethoxymethane and trimethoxymethanc. The cyclisation is conveniently effected in the 
presence of a catalytic amount of an anhydrous acid, such as a sulphonic acid for example p- 
tolucnesulphonic acid, and an inert solvent or diluent such as for example a halogenated 
solvent such as methylene chloride, trichloromethane or carbon tetrachloride, an ether such as 

1 5 diethylcther or tctrahydrofuran. or an aromatic hydrocarbon solvent such as toluene. The 
cyclisation is conveniently effected at a temperature in the range, lor example 10 to 100°C. 
preferably in the range 20 to 50°C. 

Compounds of formula XIV and salts thereof, which constitute a further feature of the 
present invention, may for example be prepared by the reduction of the nitro group in a 

20 compound of the formula XV: 




« 



O 



25 



(XV) 



WO 97/22596 



PCT/GB96/03075 



•26- 

(wherein R 1 . R\ R\ Y 1 and A 1 are as hereinbefore defined) to yield a compound of formula 
XIV as hereinbefore defined. The reduction of the nitro group may conveniently be effected 
by any of the procedures known for such a transformation. 

The reduction of the nitro group may conveniently be effected by any of the procedures 
5 known for such a transformation. The reduction may be carried out, for example, by the 
hydrogenation of a solution of the nitro compound in the presence of an inert solvent or 
diluent as defined hereinbefore in the presence of a metal catalyst such as palladium or 
platinum. A further reducing agent is. for example, an activated metal such as activated iron 
(produced for example by washing iron powder with a dilute solution of an acid such as 
1 0 hydrochloric acid). Thus, for example, the reduction may be effected by heating a mixture of 
the nitro compound and the activated metal in the presence of a solvent or diluent such as a 
mixture of water and alcohol, for example methanol or ethanol. to a temperature in the range, 
for example 50 to 1 50°C conveniently at or near 70°C. 

Compounds of the formula XV and salts thereof which constitute a further feature 
1 5 of the present invention, may for example be prepared by the reaction of a compound of the 
formula XVI: 




(XVI) 



(wherein R 1 . R\ L 1 and A 1 arc as hereinbefore defined) with a compound of the formula IX as 
hereinbefore defined to give a compound of the formual XV. The reaction of the compounds 
of formulae XVI and IX is conveniently effected under conditions as described for process (d) 
25 hereinbefore. 

Compounds of formula XV and salts thereof, may for example also be prepared by 
the reaction of a compound of the formula XVII: 



-27- 




(XVII) 

(wherein R'. R\ Y 1 and A' are as hereinbefore defined with the proviso that Y 1 is not -CH,-) 
with a compound of the formula VII as hereinbefore defined to yield a compound of formula 
XV as hereinbefore defined. The reaction of the compounds of formulae XVII and VII is 
conveniently effected under conditions as described for process (c) hereinbefore. 

The compounds of formula III and salts thereof may also be prepared for example 
by reacting a compound of the formula XVIII: 




(XVIII) 

(wherein R\ R : and Y 1 are as hereinbefore defined with the proviso that Y' is not -CH,- and 
L : represents a displaceable protecting group) with a compound of the formula VII as 
hereinbefore defined, whereby to obtain a compound of formula III in which L' is represented 

by L 2 . 

A compound of formula XVIII is conveniently used in which L : represents a 
phenoxy group which may if desired carry up to 5 substituents, preferably up to 2 
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substituents, selected from halogeno. nitro and cyano. The reaction may be conveniently 
effected under conditions as described for process (c) hereinbefore. 

The compounds of formula XVIII and salts thereof as hereinbefore defined may for 
example be prepared by deprotecting a compound of the formula XIX: 




(XIX) 

10 (wherein R 1 , R\ P.Y 1 and L 2 are as hereinbefore defined). Deprotection may be effected by 
techniques well known in the literature, for example where P represents a benzyl group 
deprotection may be effected by hydrogenolysis or by treatment with trifluoroacetic acid. 

One compound of formula III may if desired be converted into another compound of 
formula III in which the moiety L 1 is different. Thus for example a compound of formula III 

1 5 in which L l is other than halogeno, for example optionally substituted phenoxy, may be 

converted to a compound of formula III in which L 1 is halogeno by hydrolysis of a compound 
of formula III (in which L 1 is other than halogeno) to yield a compound of formula XII as 
hereinbefore defined, followed by introduction of halide to the compound of formula XII, thus 
obtained as hereinbefore defined, to yield a compound of formula III in which L 1 represents 

20 halogen. 

(ii) The compounds of formula V and salts thereof, constitute a further feature of the 
present invention, and may for example be prepared by the reaction of a compound of formula 
III as hereinbefore defined with a compound of the formula XX: 



25 




(XX) 



ZH 
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(wherein R\ m. p'. P and Z arc as hereinbefore defined). The reaction may for example be 
effected as described for process (a) hereinbefore. 

The compounds of formula V and salts thereof may also be prepared by reacting a 
compound of formula XXI: 




(XXI) 

( wherein R 1 . R-. L 1 . Z. R\ m, p' and P are as hereinbefore defined) with a compound of 
formula IX as hereinbefore defined. The reaction may for example be effected as described 
for process (d) above. 

The compounds of formula V and salts thereof may also be prepared by reacting a 
compound of formula XXII: 




(XXII) 

(wherein R', R\ R\ Y\ Z. P, p' and m are as hereinbefore defined with the proviso that Y 1 is 
not -CH r ) with a compound of the formula VII as hereinbefore defined. The reaction may for 
example be effected as described for process (c) hereinbefore. 
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The compounds of formula XXI and salts thereof may for example be prepared by 
reaction of a compound of formula XXII I: 




(wherein R 1 . R ? . and L 1 are as hereinbefore defined, and L 1 in the 4- and 7- positions may be 
the same or different) with a compound of the formula XX as hereinbefore defined. The 
10 reaction may be effected for example by a process as described in (a) above. 

Compounds of the formula XXII and salts thereof may be made by reacting 
compounds of the formulae XIX and XX as hereinbefore defined, under conditions described 
in (a) hereinbefore, to give a compound of formula XXIV: 




(XXIV) 



(wherein R\ R\ R\ P, Z, Y 1 , p 1 and m are as hereinbefore defined with the proviso that Y l is 
not -CH : -) and then deprotecting the compound of formula XXIV for example as described in 
25 (i) above, 

(iii) Compounds of the formula VI and salts thereof as hereinbefore defined, may be 
made by deprotecting the compound of formula XXV: 
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(XXV) 

(wherein R 1 . R-. R\ P. Z. Y 1 and m are as hereinbefore defined) by a process for example as 
described in (i) above. 

Compounds of the formula XXV and salts thereof may be made by reacting 
compounds of the formulae XIX and IV as hereinbefore defined, under the conditions 
described in (a) hereinbefore, to give a compound of the formula XXV or salt thereof. 

(iv) Compounds of the formula VIII and salts thereof as hereinbefore defined may be 
made by reacting compounds of the formulae XXIII and IV as hereinbefore defined, the 
reaction may be effected by a process as described in (a) above. 

(v) Compounds of the formula X as defined hereinbefore and salts thereof may for 
example be made by the reaction of a compound of formula VI as defined hereinbefore with a 
compound of the formula XXVI: 

L'-R^L 1 

(XXVI) 

(wherein L 1 and R 5 ' are as hereinbefore defined) to give a compound of the formula X. The 
reaction may be effected for example by a process as described in (c) above. 

Compounds of the formula X and salts thereof may also be made for example by 
deprotecting a compound of the formula XXVII: 
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(XXVII) 
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15 



20 



25 



(wherein L 1 , R 5 \ Y 1 . R'. R\ R\ P. m and p 1 are as defined hereinbefore) by a process for 
example as described in (b) above. 

Compounds of the formula XXVII and salts thereof may be made for example by 
reacting compounds of the formulae XXII and XXVI as defined hereinbefore, under the 
conditions described in (c) above. 

When a pharmaceutical ly acceptable salt of a compound of the formula I is required, 
it may be obtained, for example, by reaction of said compound with, for example, an acid 
using a conventional procedure. 

Many of the intermediates defined herein are novel, for example, those of the 
formulae III. V. XII. XIV and XV and these are provided as a further feature of the invention. 

Intermediates of the formulae VIII. X, XXI. XXII. XXIV. XXV and XXVII are also 
provided as a further feature of the invention. 

The identification of compounds which potently inhibit the tyrosine kinase activity 
associated with the VEGF receptors such as Fit and/or KDR and which inhibit angiogenesis 
and/or increased vascular permeability is desirable and is the subject of the present invention. 
These properties may be assessed, for example, using one or more of the procedures set out 
below: 

(a) In Vitro Receptor Tyrosine Kinase Inhibition Test 

This assay determines the ability of a test compound to inhibit tyrosine kinase 
activity. DNA encoding VEGF or epidermal growth factor (EGF) receptor cytoplasmic 
domains may be obtained by total gene synthesis (Edwards M. International Biotechnology 
Lab 5(3). 19-25. 1987) or by cloning. These may then be expressed in a suitable expression 
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system to obtain polypeptide with tyrosine kinase activity. For example VEGF and EGF 
receptor cytoplasmic domains, which were obtained by expression of recombinant protein in 
insect cells, were found to display intrinsic tyrosine kinase activity. In the case of the VEGF 
receptor Fit (Genbank accession number X51602). a 1.7kb DNA fragment encoding most of 
the cytoplasmic domain, commencing with methionine 783 and including the termination 
codon. described by Shibuya ct al (Oncogene. 1990. 5: 519-524). was isolated from cDNA 
and cloned into a baculovirus transplacement vector (for example pAcYM 1 (see The 
Baculovirus Expression System: A Laboratory Guide. L.A. King and R. D. Possee. Chapman 
and Hall. 1992) or P Ac360 or pBlueBacHis (available from Invitrogcn Corporation)). This 
recombinant construct was co-transfected into insect cells (for example Spodoptera frugiperda 
21(S121 )) with viral DNA (eg Pharmingcn BaculoGold) to prepare recombinant baculovirus. 
(Details of the methods for the assembly of recombinant DNA molecules and the preparation 
and use of recombinant baculovirus can be found in standard texts for example Sambrook et 
al. 1989. Molecular cloning - A Laboratory Manual. 2nd edition. Cold Spring Harbour 
Laboratory Press and O'Reilly et al. 1992. Baculovirus Expression Vectors - A Laboratory 
Manual. W. H. Freeman and Co. New York). For other tyrosine kinases for use in assays, 
cytoplasmic fragments starting from methionine 806 (KDR. Genbank accession number 
L04947) and methionine 668 (EGF receptor. Genbank accession number X00588) may be 
cloned and expressed in a similar manner. 

For expression of cFlt tyrosine kinase activity. Sf2l cells were infected with plaque- 
pure cFlt recombinant virus at a multiplicity of infection of 3 and harvested 48 hours later. 
Harvested cells were washed with ice cold phosphate buffered saline solution (PBS) ( 10mM 
sodium phosphate pH7.4, 138mM NaCl, 2.7mM KC1) then rcsuspended in ice cold 
HNTG/PMSF (20mM Hepcs pH7.5, 150mM NaCl. 10% v/v glycerol. 1% v/v Triton XI 00. 
1.5mM MgCL. ImM ethylene glycol-bis((5aminoethyl ether) N.N.N'.N'-tctraacetic acid 
(EGTA). ImM PMSF (phcnylmethylsulphonyl fluoride); the PMSF is added just before use 
from a freshly-prepared lOOmM solution in methanol) using 1ml HNTG/PMSF per 10 
million cells. The suspension was centrifuged for 10 minutes at 13.000 rpm at 4°C. the 
supernatant (enzyme stock) was removed and stored in aliquots at -70"C. Each new batch of 
stock enzyme was titrated in the assay by dilution with enzyme diluent (lOOmM Hepes pH 
7.4. 0.2mM Na,V0 4 , 0.1% v/v Triton XI 00. 0.2mM dithiothreitol). For a typical batch, stock 
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enzyme is diluted 1 in 2000 with enzyme diluent and 50jil of dilute enzyme is used for each 
assay well. 

A stock of substrate solution was prepared from a random copolymer containing 
tyrosine, for example Poly (Glu. Ala, Tyr) 6:3:1 (Sigma P3899), stored as 1 mg/ml stock in 
5 PBS at -20"C and diluted 1 in 500 with PBS for plate coating. 

On the day before the assay 100^1 of diluted substrate solution was dispensed into 
all wells of assay plates (Nunc maxisorp %-well immunoplates) which were sealed and left 
overnight at 4°C. 

On the day of the assay the substrate solution was discarded and the assay plate 

10 wells were washed once with PBST (PBS containing 0.05% v/v Tween 20) and once with 
50mM Hepes pH7.4. 

Test compounds were diluted with 10% dimcthylsulphoxide (DMSO) and 25|il of 
diluted compound was transferred to wells in the washed assay plates. "Total" control wells 
contained 10% DMSO instead of compound. Twenty five microlitrcs of 40mM MnCK 

1 5 containing 8jaM adenosine-S'-triphosphate (ATP) was added to all test wells except "blank" 
control wells which contained MnCU without ATP. To start the reactions 50^1 of freshly 
diluted enzyme was added to each well and the plates were incubated at room temperature for 
20 minutes. The liquid was then discarded and the wells were washed twice with PBST. One 
hundred microlitrcs of mouse IgG anti-phosphotyrosine antibody (Upstate Biotechnology 

20 Inc. product 05-321). diluted 1 in 6000 with PBST containing 0.5% w/v bovine serum 
albumin (BSA). was added to each well and the plates were incubated for 1 hour at room 
temperature before discarding the liquid and washing the wells twice with PBST. One 
hundred microlitres of horse radish peroxidase (HRP)-linkcd sheep anti-mouse lg antibody 
(Amersham product NXA 931), diluted 1 in 500 with PBST containing 0.5% w/v BSA. was 

25 added and the plates were incubated for 1 hour at room temperature before discarding the 

liquid and washing the wells twice with PBST. One hundred microlitres of 2.2'-azino-bis(3- 
ethylbenzthiazoline-6-sulphonic acid) (ABTS) solution, freshly prepared using one 50mg 
ABTS tablet (Boehringer 1204 521) in 50ml freshly prepared 50mM phosphate-citrate buffer 
pH5.0 + 0.03% sodium perborate (made with 1 phosphate citrate buffer with sodium perborate 

30 (PCSB) capsule (Sigma P4922) per 100ml distilled water), was added to each well. Plates 
were then incubated for 20-60 minutes at room temperature until the optical density value of 
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thc "total" control wells, measured at 405nm using a plate reading spectrophotometer, was 
approximately 1.0. "Blank" (no ATP) and "total" (no compound) control values were used to 
determine the dilution range of test compound which gave 50% inhibtion of enzyme activity. 

(b) In Vitro HUVEC Proliferation Assay 

This assay determines the ability of a test compound to inhibit the growth factor- 
stimulated proliferation of human umbilical vein endothelial cells (HUVEC). 

HUVEC cells were isolated in MCDB 131 (Gibco BRL) + 7.5% v/v foetal calf 
serum (FCS) and were plated out (at passage 2 to 8). in MCDB 131+ 2% v/v FCS + 3pg/ml 
heparin + lug/ml hydrocortisone, at a concentration of 1000 cells/well in 96 well plates. 
After a minimum of 4 hours they were dosed with the appropriate growth factor (i.e. VEGF 
3ng/ml. EGF 3ng/ml or b-FGF 0.3ng/ml) and compound. The cultures were then incubated 
for 4 days at 37°C with 7.5% CO,. On day 4 the cultures were pulsed with 1 uCi/well of 
tritiated-thymidine (Amersham product TRA 61 ) and incubated for 4 hours. The cells were 
harvested using a 96-well plate harvester (Tomtek) and then assayed for incorporation of 
tritium with a Beta plate counter. Incorporation of radioactivity into cells, expressed as cpm. 
was used to measure inhibition of growth factor-stimulated cell proliferation by compounds. 

(c) In Viv o Rat Uterine Oedema Assay 

This test measures the capacity of compounds to reduce the acute increase in uterine 
weight in rats which occurs in the first 4-6 hours following oestrogen stimulation. This early 
increase in uterine weight has long been known to be due to oedema caused by increased 
permeability of the uterine vasculature and recently Cullinan-Bove and Koos (Endocrinology. 
1993.133:829-837) demonstrated a close temporal relationship with increased expression of 
VEGF mRNA in the uterus. We have found that prior treatment of the rats with a neutralising 
monoclonal antibody to VEGF significantly reduces the acute increase in uterine weight, 
confirming that the increase in weight is substantially mediated by VEGF. 

Groups of 20 to 22-day old rats were treated with a single subcutaneous dose of 
oestradiol benzoate (2.5ug/rat) i n a solvent, or solvent only. The latter served as unstimulated 
controls. Test compounds were orally administered at various times prior to the 
administration of oestradiol benzoate. Five hours after the administration of oestradiol 
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benzoate the rats were humanely sacrificed and their uteri were dissected, blotted and 
weighed. The increase in uterine weight in groups treated with test compound and oestradiol 
benzoatc and with oestradiol benzoate alone was compared using a Student T test. Inhibition 
of the effect of oestradiol benzoatc was considered significant when p<0.05. 
5 According to a further aspect of the invention there is provided a pharmaceutical 

composition which comprises a compound of the formula I. or a pharmaceutical^ acceptable 
salt thereof, as defined hereinbefore in association with a pharmaceutical!)' acceptable 
excipient or carrier. 

The composition may be in a form suitable for oral administration, for example as a 
10 tablet or capsule, for parenteral injection (including intraveous. subcutaneous, intramuscular, 
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical 
administration as an ointment or cream or for rectal administration as a suppository. In 
general the above compositions may be prepared in a conventional manner using conventional 
excipients. 

1 5 The compositions of the present invention are advantageously presented in unit 

dosage form. The compound will normally be administered to a warm-blooded animal at a 
unit dose within the range 5-5000 mg per square metre body area of the animal, i.e. 
approximately 0. 1 - 1 00 mg/kg. A unit dose in the range, for example, 1 - 1 00 mg/kg, preferably 
1-50 mg/kg is envisaged and this normally provides a thcrapcutically-cffectivc dose. A unit 

20 dose form such as a tablet or capsule will usually contain, for example 1-250 mg of active 
ingredient. 

According to a further aspect of the present invention there is provided a compound 

of the formula I or a pharmaceutical^ acceptable salt thereof as defined hereinbefore for use 

in a method of treatment of the human or animal body by therapy. 
25 We have now found that compounds of the present invention inhibit VKGF receptor 

tyrosine kinase activity and are therefore of interest for their antiangiogenic effects and/or 

their ability to cause a reduction in vascular permeability. 

Thus according to this aspect of the invention there is provided the use of a 

compound of the formula I. or a pharmaceutical^ acceptable salt thereof in the manufacture 
30 of a medicament for use in the production of an antiangiogenic and/or vascular permeability 

reducing effect in a warm-blooded animal such as a human being. 
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According to a further feature of the invention there is provided a method for 
producing an antiangiogenic and/or vascular permeability reducing effect in a warm-blooded 
animal, such as a human being, in need of such treatment which comprises administering to 
said animal an effective amount of a compound of formula I or a pharmaceutical!}/ acceptable 
salt thereof as defined hereinbefore. 

As stated above the size of the dose required tor the therapeutic or prophylactic 
treatment of a particular disease state will necessarily be varied depending on the host treated, 
the route of administration and the severity of the illness being treated. Preferably a daily 
dose in the range of 1-50 mg/kg is employed. However the daily dose will necessarily be 
varied depending upon the host treated, the particular route of administration, and the severity 
of the illness being treated. Accordingly the optimum dosage may be determined by the 
practitioner who is treating any particular patient. 

The antiangiogenic and/or vascular permeability reducing treatment defined 
hereinbefore may be applied as a sole therapy or may involve, in addition to a compound of 
the invention, one or more other substances and/or treatments. Such conjoint treatment may 
be achieved by way of the simultaneous, sequential or separate administration of the 
individual components of the treatment. In the field of medical oncology it is normal practice 
to use a combination of different forms of treatment to treat each patient with cancer. In 
medical oncology the other component(s) of such conjoint treatment in addition to the 
antiangiogenic and/or vascular permeability reducing treatment defined hereinbefore may be: 
surgery, radiotherapy or chemotherapy. Such chemotherapy may cover three main categories 
of therapeutic agent: 

(i) other antiangiogenic agents that work by different mechanisms from those defined 
hereinbefore (for example linomide. inhibitors of integrin avp3 function, angiostatin. razoxin. 
thalidomide); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen.toremifene. raloxifene, 
droloxifene. iodoxyfene). progestogens (for example megestrol acetate), aromatase inhibitors 
(for example anastrozole. letrazolc. vorazole. exemestane). antiprogestogens. antiandrogens 
(for example flutamide. nilutamide. bicalutamide. cyproterone acetate). LHRH agonists and 
antagonists (for example goserelin acetate, iuprolidc). inhibitors of testosterone 5a- 
dihydroreductase (for example finasteride), anti-invasion agents (for example 
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metalloproteinase inhibitors like marimastat and inhibitors of urokinase plasminogen activator 
receptor function) and inhibitors of growth factor function, (such growth factors include for 
example EGF. FGFs. platelet derived growth factor and hepatocyte growth factor such 
inhibitors include growth factor antibodies, growth factor receptor antibodies, tyrosine kinase 

5 inhibitors and serine/threonine kinase inhibitors); and 

(iii) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 
oncology, such as antimetabolites (for example antifolates like methotrexate, 
fluoropyrimidines like 5-fluorouracil. purine and adenosine analogues, cytosinc arabinoside); 
antitumour antibiotics (for example anthracyclines like doxorubicin, daunomycin. epirubicin 

1 0 and idarubicin. mitomycin-C. dactinomycin. mithramycin); platinum derivatives (for example 
cisplatin. carboplatin); alkylating agents (for example nitrogen mustard, melphalan. 
chlorambucil, busulphan. cyclophosphamide, ifosfamide. nitrosoureas, thiotepa); antimitotic 
agents (for example vinca alkaloids like vincrisitine and taxoids like taxol. taxotere); 
topoisomerase inhibitors (for example epipodophyllotoxins like etoposidc and teniposidc, 

1 5 amsacrine, topotecan). 

As stated above the compounds defined in the present invention are of interest for 
their antiangiogenic and/or vascular permeability reducing effects. Such compounds of the 
invention are expected to be useful in a wide range of disease states including cancer, 
diabetes, psoriasis, rheumatoid arthritis. Kaposi's sarcoma, haemangioma. acute and chronic 

20 nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute inflammation and 
ocular diseases with retinal vessel proliferation. In particular such compounds of the 
invention are expected to slow advantageously the growth of primary and recurrent solid 
tumours of, for example, the colon, breast, prostate, lungs and skin. More particularly such 
compounds of the invention are expected to inhibit the growth of those primary and recurrent 

25 solid tumours which are associated with VEGF, especially those tumours which are 

significantly dependent on VEGF for their growth and spread, including for example, certain 
tumours of the colon, breast, prostate, lung, vulva and skin. 

In addition to their use in therapeutic medicine, the compounds of formula I and 
their pharmaceutical^ acceptable salts are also useful as pharmacological tools in the 

30 development and standardisation of test systems for the evaluation of the effects of inhibitors 
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of VEGF receptor tyrosine kinase activity in laboratory animals such as cats, dogs, rabbits, 
monkeys, rats and mice, as part of the search for new therapeutic agents. 

It is to be understood that where the term "ether" is used anywhere in this 
specification it refers to diethyl ether. 
5 The invention will now be illustrated in the following non-limiting Examples in 

which, unless otherwise stated:- 

[(i) evaporations were carried out by rotary evaporation in vacuo and work-up 
procedures were carried out after removal of residual solids such as drying agents by 
filtration: 

10 (") operations were carried out at ambient temperature, that is in the range 18-25°C 

and under an atmosphere of an inert gas such as argon: 

(iii) column chromatography (by the flash procedure) and medium pressure liquid 
chromatography (MPLC) were performed on Merck Kieselgcl silica (Art. 9385) or Merck 
Lichroprep RP-18 (Art. 9303) reverscd-phase silica obtained from E. Merck. Darmstadt, 

15 Germany: 

(iv) yields are given for illustration only and are not necessarily the maximum 
attainable; 

(v) melting points are uncorrected and were determined using a Mettler SP62 
automatic melting point apparatus, an oil-bath apparatus or a Kofflcr hot plate apparatus: 

20 (vi) the structures of the end-products of the formula I were confirmed by nuclear 

(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton magnetic 
resonance chemical shift values were measured on the delta scale and peak multiplicities are 
shown as follows: s. singlet; d. doublet; t, triplet; m, multiplet; br, broad; q, quartet: 

(vii) intermediates were not generally fully characterised and purity was assessed 
25 by thin layer chromatography (TLC), high-performance liquid chromatography (HPLC). 

infra-red (1R) or NMR analysis; 

(viii) the following abbreviations have been used:- 



30 



DMF N,N-dimethylformamidc 
DMSO dimethylsulphoxide 
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NMP l-methyI-2-pyrrolidinone 
THF tetrahydrofuran 
TFA tritluoroacetic acid.] 

5 Example 1 

To a solution of 4-(3-acetoxy-4-methylanilino)-6-methoxy-7- 
(4-pyridylmethoxy)quinazoline (93rng. 0.2mmol) in a mixture of methanol (6ml) and 
methylene chloride (3ml) was added at ambient temperature a 2M aqueous sodium hydroxide 
solution (0.3ml. 0.6mmol). The mixture was stirred for 10 minutes at ambient temperature. 
10 the solvents were partially evaporated, water was added to the residue and the solution was 
acidified with 0. 1 M hydrochloric acid to pH6. The precipitate was filtered off, washed with 
water and dried under vacuum to give 

4-(3-hydroxy-4-mcthylanilino)-6-methoxy-7-(4-pyridylmethoxy)quinazoIine 

hydrochloride (67mg, 87%). 
15 m.p. 249-25 1°C 

'II NMR Spectrum: (DMSOdJ 2.13(s. 3H); 4.01 (s. 3M): 5.40(s, 211): 7.05(br s, 2H); 7.24(s, 
1H); 7.34(s. 1H): 7.5 l(d. 2H): 7.92(s. lH);8.44(s, 1H); 8.63(d, 2H); 9.34(s. IH); 9.47(brs. 
1H) 

MS - ESI: 389 [MM]" 

20 Elemental analysis: Found C 61.4 H 5.3 N 12.8 

C\ 2 H 20 N 4 O, 1.8HA0.2HC1 Requires C 61.7 II 5.6 N 13.1% 

The starting material was prepared as follows: 

A mixture of 2-amino-4-benzyloxy-5-methoxybcnzamide (lOg, 0.04mol), (J. Med. 
25 Chem. 1977, vol 20 ? 146-149), and Gold's reagent (7.4g, 0.05mol) in dioxane (100ml) was 

stirred and heated at reflux for 24 hours. Sodium acetate (3.02g, 0.037mol) and acetic acid 

( 1 .65mU 0.029mol) were added to the reaction mixture and it was heated for a further 3 hours. 

The mixture was evaporated, water was added to the residue, the solid was filtered off. 

washed with water and dried (MgS() 4 ). Recrystallisation from acetic acid gave 
30 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (8.7g, 84%). 
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A mixture of 7-benzyloxy-6-methoxy-3.4-dihydroquinazolin-4-one (2.82g ? 
O.Olmol). thionyl chloride (40ml ) and DMF (0.28ml) was stirred and heated at reflux for 1 
hour. The mixture was evaporated, the residue was taken up in toluene and evaporated to 
dryness to give 7-benzyloxy-4-chloro-6-methoxyquinazoline hydrochloride (3.45g). 

A mixture of 7-benzyloxy-4-chloro-6-methoxyquinazoline hydrochloride (2.18g. 
6.47mmol). 3-acetoxy-4-methylaniline (1.32g, 8mmol)and isopropanol (50ml) was stirred 
and heated at reflux for I hour. The mixture was cooled to ambient temperature. The 
precipitate was filtered off. washed with isopropanol and ether to give 

4-(3-acetoxy-4-methylanilino)-7-benzyloxy-6-methoxyquinazoline hydrochloride (2.69g. 
89%). 

A mixture ol'4-(3-acetoxy-4-methylanilino)-7-benzyloxy-6- 
methoxyquinazoline hydrochloride (2.68g. 5.75mmol). 10% palladium-on-charcoal catalyst 
(0.27g) in methanol (50ml), DMF (12ml) and trichloromethane (50ml) was stirred at ambient 
temperature under an atmosphere of hydrogen (1 .5 atmospheres) for 30 minutes. The catalyst 
was filtered off and the filtrate evaporated. The residual solid was triturated in ether, filtered 
off and dried under vacuum at 50°C to give 4-(3-acctoxy-4- 
methylanilino)-7-hydroxy-6-methoxyquinazolinc hydrochloride (2.1g, 100%). 

To a solution of 4-(3-acetoxy-4-methylanilino)-7-hydroxy-6- 
mcthoxyquinazoline hydrochloride (375mg. lmmol) in DMF (16ml) were added at ambient 
temperature potassium carbonate (415mg. 3mmol) and 4-(bromomethyl)pyridinc 
hydrobromide (J.Org.Chem. 1958. 23. 575. 278mg ? 1. lmmol). The reaction mixture was 
heated at 60°C for 2 hours. The mixture was evaporated and the residue was partitioned 
between ethyl acetate and water. The organic layer was washed with a saturated aqueous 
sodium chloride solution, dried (MgSO,) and evaporated. The residue was purified by 
column flash chromatography, eluting with methylene chloride/methanol (95/5) to give 
4-(3-acetoxy-4-mcthylanilino)-6-methoxy-7- 
(4-pyridylmethoxy)quinazoline (93mg, 22%). 
m.p. 201-202°C 

'H NMR Spectrum: (DMSOdJ 2.12(s. 3H); 2.34(s. 3H); 4.02(s. 3H); 5.40(s. 211); 7.27(s. 1H); 
7.30(d. IH): 7.51(d. 2H): 7.62(s. 1H); 7.65(d, 1H); 7.91(s. 1H); 8.47(s. 1H); 8.63(d. 211); 
9.53(s, 1H) 
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MS - ESI: 453 [MNa]\ 431 [MR]' 

Elemental analysis: Found C 65.4 H 5.5 N 12.7 

C 24 H 2: N 4 0 4 0.6H.O Requires C 65.3 H 5.3 N 12.7% 

3-Acetoxy-4-methylaniline used as a starting material was prepared as follows: 

5 To a mixture of 2-methyl-5-nitrophenol (2.5g, 16.3mmol) and 1M aqueous sodium 

hydroxide (24.5ml) was added at ambient temperature acetic anhydride ( 1 .9ml. 20.3mmol). 
The mixture was stirred for 40 minutes, the solid was filtered off and the filtrate extracted 
with ethyl acetate. The organic layers were combined, washed with an aqueous saturated 
sodium chloride solution, dried (MgS0 4 ) and evaporated to yield 2-acetoxy-4-nitrotoluene 

10 (3.lg, 100%). A mixture of this material (3.1g, 15.9mmol) and 10% palladium-on-eharcoal 
catalyst (0.1 2g) in ethyl acetate (50ml) was stirred at ambient temperature under an 
atmosphere of hydrogen for 2 hours. The catalyst was filtered off and the filtrate evaporated 
to give 3-aectoxy-4-methylaniline (2.45g, 94%). 

15 Example 2 

Using an analogous procedure to that described for the starting material in Example 
I, 4-(3-acetoxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoIine hydrochloride (750mg) 
was reacted with 3-(bromomethyl)pyridine hydrobromide (Can. J. Chem. 1978, 56, 3068) 
(378mg) to give 

20 4-(3-acetoxy-4-methylaniIino)-6-methoxy-7-(3-pyridylmethoxy)quinazoline (293mg, 
34%). 

m.p. 113-115°C 

'H NMR Spectrum: (DMSOd 0 ) 2.09(s, 3H); 2.30(s. 3H): 3.94(s. 3H); 5.32(s, 2H); 7.27(d. 
1H); 7.32(s. 1H); 7.43-7.46(m, 1H); 7.58(s, 1H); 7.59-7.63(m, III): 7.85(s. Ill); 7.89-7.92(m. 
25 1H); 8.45(s, 1H); 8.57(dd, 1H); 8.71(d, 1H); 9.48(s, HI) 
MS - ESI: 453 [MNa] ,431 [MH] 4 

Elemental analysis: Found C 64.4 H 5.7 N 11.7 

C 24 H 22 N 4 0 4 0.85H.O Requires C 64.7 H 5.4 N 12.6% 

30 Example 3 
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The compound synthesised in Example 2 was further subjected to basic cleavage of 
the acetoxy protecting group using an analogous procedure to that described in Example 1 to 

give 4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(3-pyridylmethoxy)quina2oline (2 1 5mg. 
83%). 

5 m.p. 258-259°C 

'H NMR Spectrum: (DMSOdJ 2.12(s. 311): 3.94(s, 3H); 5.34(s. 2H): 7.05(s. 2H): 7.32(s. 1H); 

7.35(s. 1H): 7.46-7.49(m. Ill): 7.88(s. 1H): 7.93-7.95(m, 111); 8.43<s. 1H); 8.60(dd. 1H): 
8.74(d. 1H): 9.33(s. 1H); 9.35(s. 1H) 
MS - ESI: 41 1 [MNa] . 389 [MH|* 

10 Elemental analysis: Found C 59.2 H 5.5 N 12.6 

C„H 20 N 4 0, 3H,0 0.07HCI Requires C 59.4 H 5.9 N 12.6% 



Example 4 

15 4 -0-Acetoxy-4-methylanilino)-6-methoxy-7-(2-pyridylmethoxy)quina7.oline 

( 1 70mg. 0.39mmol) was subjected to basic cleavage of the acetoxy protecting group using an 
analogous procedure to that described in Example 1 to give 

4-(3-hydroxy-4-methylanilino)-6-mcthoxy-7-(2-pyridyImethoxy)quinazolinc 

hydrochloride (58mg. 38%). 

20 m.p. 236-238°C 

'H NMR Spectrum: (DMSOd,,) 2.30(s. 3H); 3.97(s, 3H); 5.34(s. 2H): 7.02(s. 2H); 7.23(s. IH); 
7.33(s. 1H): 7.36-7.39(m. 1H): 7.56(d. IH); 7.84-7.88(m. 1H); 7.87(s. 1H): 8.39(s. 1H): 
8.91(d. IH); 9.32(s, 2H) 
MS -ESI: 389 [MH]* 
25 Elemental analysis: Found C 55.8 H 5.5 N 11.8 

C„II, 0 N,0, 3H : 0 0.75HCI Requires C 56.2 H 5.7 N 11.9% 

The starting material was prepared as follows: 

Using an analogous procedure to that described for the starting material in Example 
30 1 . 4-(3-acetoxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline hydrochloride (376mg) 



WO 97/22596 



PCT/GB96/03075 



-44- 

was reacted with 2-(chioromethyl)pyridine hydrochloride (328mg) to give 
4-(3-acetoxy-4-methylanilino)-6-methoxy-7-(2-pyridylmethoxy)quinazoline ( 1 70mg, 40%). 
'H NMR Spectrum: (DMSOd,,) 2.12(s, 3H); 2.34(s, 3H): 4.00(s. 3H); 5.37(s. 2H): 7.29(s. 1H): 
7.3 l(s, 1H); 7.39 - 7.42(m. IH); 7.58 - 7.66(m. 3H); 7.87 - 7.90(m. 1H): 7.91 (s. 1H): 8.47(s. 
5 lH):8.64(d. lH):9.52(s. IH) 

Example 5 

4-(3-Acetoxy-4-methylanilino)-6-rnethoxy-7-(pyrimidin-4-ylmethoxy)quinazoline 
(496mg, 1 . 1 5mmol) was subjected to basic cleavage of the acetoxy protecting group using an 
1 0 analogous procedure to that described in Example 1 to give 

4-(3-hydroxy-4-methvlanilinoH)-methoxy-7-(pyrimidin-4-ylmethoxy)quinazoline 
(278mg. 62%). 
m.p. 290-291 °C 

'H NMR Spectrum: (DMSOdJ 2.13(s. 311); 4.02(s. 3H); 5.43(s, 2H); 7.05(s. 2H): 7.24(s. 1H): 
15 7.35(s, IH): 7.67(d, 1H); 7.92(s. Ill); 8.41(s. IH); 8.89(d. IH): 9.24(s. IH): 9.36(s. 1H); 
9.38(s. IH) 
MS - ESI: 390 [MH]- 

Elemental analysis: Found C 58.8 H 5.4 N 16.3 

C;,H„N 5 0, 2.2H,0 Requires C 58.8 H 5.5 N 16.3% 

20 

The starting material was prepared as follows: 

Using an analogous procedure to that described for the starting material in Example 
1. 4-(3-acetoxy-4-methylaniIino)-7-hydroxy-6-methoxyquinazoline hydrochloride (560mg) 
was reacted in the presence of catalytic potassium iodide with 4-(chloromethyl)pyrimidinc 
25 (375mg) to give 4-(3-acetoxy-4-methylanilino)-6-methoxy-7-(pyrimidin-4- 
ylmethoxy)quinazoline (496mg. 74%). 

l H NMR Spectrum: (DMSOd 6 ) 2.13(s, 3H); 2.35(s, 3H): 4.03(s, 3H); 5.44(s. 2H): 7.27(s, IH); 
7.31(d. IH); 7.62 - 7.68(m, 3H): 7.93(s, IH); 8.47(s, IH): 8.89(d, IH): 9.24(d. IH): 9.54(s, 
IH) 

30 4-(Chloromethyl)pyrimidine was synthesised as follows: 
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A mixture of 4-methylpyrimidine (2g, 21.2mmol), N-chlorosuccinimide (4.26g. 
3 1 .9mmol ) and dibenzoylperoxide (500mg) in carbon tetrachloride ( 1 00ml) was heated at 
SOT for 2 hours. After cooling, the mixture was filtered and the filtrate was evaporated. The 
resulting oil was purified by Hash chromatography using methylene chloride as eluant to give 
4-(chloromethyl)pyrimidine as an orange oil { lg, 37%). 

Example 6 

A solution of4-(3-acetoxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline 
hydrochloride (400mg. 1 .06mmol). (prepared as described for the starting material in 
Example 1 ). 2-chloromethyl-l-methylimidazole hydrochloride (354mg. 2.12 mmol). and 
potassium carbonate (585mg) in DMF (15ml) was heated at 60°C for 15 hours. After cooling 
to ambient temperature the reaction mixture was partitioned between ethyl acetate and water. 
The organic layer was washed with brine, dried (MgSOj and evaporated. The residue was 
diluted with methanol (20m!) and 2M sodium hydroxide (1ml) was added. After stirring for 1 
hour, the reaction mixture was diluted with water (20ml) and 2M hydrochloric acid (3 mi) was 
added. The resulting solid was filtered off. washed with water and dried under vacuum to 
give 4-(3-hydroxy-4-methylaniIino)-6-mcthoxy-7-(l-mcthylimidazol-2- 
ylmethoxy)quinazoline hydrochloride (150mg. 29%). 
m.p. 257-260°C 

'II NMR Spectrum: (DMSOd,,) 2.17{s. 3H): 3.95(s. 3H); 4.03(s. 3H): 5.68(s. 211); 7.02(dd. 
1H): 7.16(s. 2H): 7.64(s. 1H); 7.72(s. 1H); 7.80(s. 1H); 8.42(s. 1H); 8.8(s. 1H): 9.7(s, 1H): 
11.38(s. 1H) 
MS - ESI: 392 [MH]' 

Elemental analysis: Found C 51.7 H 5.5 N 14.2 

C 2 ,H;,NjO, I.65H.0 1.9HC1 Requires C 51.4 H 5.4 N 14.3% 

Example 7 

A solution of4-(3-acetoxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline 
hydrochloride (400mg. 1.06mmol). (prepared as described for the starting material in 
Example 1 ). 4-chloromethyl-2-methylthiazole hydrochloride (390mg. 2.12mmol), potassium 
carbonate (438mg) and potassium iodide (40mg) in DMF (15ml) was heated at 60°C for 1 5 
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hours. After cooling to ambient temperature the reaction mixture was partitioned between 
ethyl acetate and water. The organic layer was washed with brine, dried (MgS0 4 ) and 
evaporated. The residue was diluted with methanol (10ml) and 2M sodium hydroxide (2ml) 
was added. After stirring for 1 hour, the reaction mixture was diluted with water (20ml) and 
5 2M hydrochloric acid (3ml) was added. The resulting solid was filtered off. washed with 
water and dried under vacuum to give 
4-(3-hydroxy-4-methylanilino)-6-m 
quinazoline hydrochloride (300mg. 59%). 
m.p. 243-245°C 

10 'II NMR Spectrum: (DMSOdJ 2.17(s. 311); 2.7(s, 3H); 4.0(s. 3H); 5.35(s. 2H): 7.0(dd. 1H); 
7.12(d, lll);7.16(d. lH);7.58(s. 1H); 7.75(s. lH):8.3(s. Ill); 8.8(s, 1H): 9.5-9.8<br s. 1H); 
U.3(s, 1H) 
MS -ESI: 409 fMH]' 

Elemental analysis: Found C 51.9 U 5.0 N 11.6 S 6.8 

15 C 2l H M N 4 0,S 1H : C) 1.7HC1 Requires C 51.6 H 4.9 N 11.5 S 6.6% 

Example 8 

To a solution of 4-(3-acetoxy-4-methylanilino)-6-methoxy-7-(3- 
thienylmethoxy)quinazoline (200mg. 0.45mmol) in methylene chloride/methanol (1/1) (20ml) 

20 was added, a 2M aqueous sodium hydroxide solution (0.67ml. 1.35mmol). The mixture was 
stirred for 35 minutes at ambient temperature, the solvents were evaporated, water was added 
to the residue and the solution was extracted with ethyl acetate. The organic layer was 
washed with water, brine, then dried (MgSOJ and evaporated to give a white solid. This 
solid was then dissolved into a saturated solution of hydrochloric acid in methanol (10ml) and 

25 stirred for 1 0 minutes. The solid product was filtered and dried under a vacuum, to give 4-(3- 
hydroxy-4-mcthylanilino)-6-mcthoxy-7-(3-thienylmethoxy)quinazoline hydrochloride 
(127mg. 66%). 
m.p. 246-248°C 
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■H NMR Spectrum: (DMSOd„) 2.15(s. 3H); 3.98(s, 3H); 5.32(s, 2H); 6.98(d4 1H): 7.10<s, 
1H): 7.14fd. 1H): 7.25(d. 1H): 7.40(s, 1H): 7.61 (dd, 1H); 7.70(4 1H): 8.12(s. 1H): 8.74(s. 
1H); 9.60(s, 1H) 
MS - ESI: 394 [MH]" 

Elemental analysis: Found C 58.3 M 4.8 N 9.4 S 7.3 CI 7.5 

C,,H„N t O,S 0.211,0 0.95HC1 Requires C 58.4 H 4.8 N 9.7 S 7.4 CI 7.8% 

The starting material was prepared as follows: 

Using an analogous procedure to that described for the starting material in Example 
I. 4-(3-acetoxy-4-methylanilino)-7-hydroxy-6-mcthoxyquinazoline hydrochloride (400mg) 
was reacted in the presence of catalytic potassium iodide with 3-chloromcthylthiophene 
(Journal of the Chemical Society 1958. 4202) ( 168mg) to give 4-(3-acetoxy-4-methylanilino>- 
6-methoxy-7-(3-thienylmethoxy)quinazoline (210mg. 46%). 
m.p. 20l-203°C 

'H NMR Spectrum: (DMSOd ft ) 2.1 l(s, 3H): 2.32(s. 3H): 3.95(s, 3H); 5.27(s. 2H); 7.23(dd. 
1H): 7.28(4 1H): 7.32(s. Ill): 7.58-7.66(m. 4H): 7.85(s, 1H): 8.46(s. IH): 9.49(s. 1H) 
MS - ESI: 436 [MH]" 

Elemental analysis: Found C 63.0 H 5.2 N 9.1 S 7.3 

C 2 ,H :I N,0 4 S 0.3H : O Requires C 62.7 H 5.0 N 9.5 S 7.3% 

Example 9 

7-(2-Acetamidothiazol-4-ylmethoxy)-4-(3-acetoxy-4-methylanilino)-6- 
methoxyquinazolinc (220mg. 0.44mmol) was subjected to basic cleavage of the acctoxy 
protecting group using an analogous procedure to that described in Example 8 to give. 7-(2- 

acetamidothiazol-4-ylmethoxy)-4.(3-hydroxy-4-methylanilino)-6-methoxyquinazoline 

hydrochloride (4 lmg, 19%). 

m.p. 202-204°C 

'H NMR Spectrum: (DMSOd,,) 2.16(s, 3H); 2.17(s. 3H); 4.01(s, 3H): 5.31(s. 2H): 6.98(dd. 
1H); 7.10(d. 1H): 7.17(4 1H): 7.34(s. IH): 7.47(s. 1H): 8.22(s. 1H): 8.80(s. 1H): 9.68(brs. 
1H) 
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MS - ESI: 452 [MH]" 

Elemental analysis: Found C 47.1 II 4.7 N 12.5 S 5.8 CI 12.2 

C ;i H,,Nj0 4 S 2H 2 0 2HC1 Requires C 47.2 H 4.9 N 12.5 S 5.7 CI 12.7% 

5 The starting material was prepared as follows: 

Using an analogous procedure to that described for the starting material in Example 

1. 4-(3-acetoxy-4-methylanilino)-7-hydroxy-6-mcthoxyquinazoline hydrochloride (400mg) 

was reacted in the presence of catalytic potassium iodide with 2-acetamido-4- 

chloromethylthiazole (252mg) to give 
10 7-(2-acetamidothia7.ol-4-ylmethoxy)-4-(3-acetoxy-4-methylanilino)-6-methoxyquinazoline 

(220mg. 42%). 

'H NMR Spectrum: (DMSOd 0 ) 2.1 3(s. 3H); 2.15(s. 3H): 2.35(s. 3H): 3.97(s. 3H): 5.24(s. 2H): 
7.24-7.3 l(m. 2H): 7.37(s. 1H); 7.63-7.66(m. 2H): 7.87(s. Ill): 8.48(s. 1H): 9.50(s. 1H) 
MS - ESI: 494 fMH]* 

15 

Example 10 

4-(3-Acetoxy-4-methylanilino)-7-(3.5-dimethylisoxazol-4-ylmethoxy)-6- 
methoxyquinazoline (342mg, 0.76mmol) was subjected to basic cleavage of the acetoxy 
protecting group using an analogous procedure to that described in Example 8 to give 
20 4-(3-hydroxy-4-mcthylanilino)-7-(3,5-dimethyIisoxa/.ol-4-ylmethoxy)-6- 
methoxyquinazolinc hydrochloride (209mg. 62%). 
m.p. 252-254X 

'H NMR Spectrum: (DMSOdJ 2.20(s, 3H); 2.29(s, 3H); 2.52(s, 3H); 4.03(s, 3H): 5.23(s, 2H): 
7.03(dd. Ill); 7.15(d, 111): 7.19(d, 1H); 7.44(s. 1H): 8.22(s. IH): 8.82(s, 1H): 9.67(s, 1H) 
25 MS - ESI: 407 [MH]* 

Elemental analysis: Found C 59.1 H 5.4 K 12.6 CI 8.0 

C 2 ,H,,N,O 4 0.25H : O 1HC1 Requires C 59.1 II 5.3 N 12.5 CI 7.9% 



30 



The starting material was prepared as follows: 

Using an analogous procedure to that described for the starting material in Example 
1. 4-(3-acetoxy-4-mcthylanilino)-7-hydroxy-6-methoxyquinazoline hydrochloride (400mg) 
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was reacted in the presence of potassium iodide (16mg) with 4-chloromethyl-3.5- 
dimethylisoxazole (177mg) to give 4-(3-acetoxy-4-methylanilino)-7-(3.5-dimethylisoxazoi-4- 
ylmethoxy)-6-methoxyquinazoline (342mg, 72%). 

'II NMR Spectrum: (DMSOd fj ) 2.18(s, 3H): 2.33(s, 3H): 2.35(s. 3H): 2.46(s. 3H); 3.98(s. 3H); 
4.98(s. 2H): 7.00(s. IH); 7.15(s. IH): 7.22-7.25(m. 1H): 7.32(1. IH): 7.43(dd. IH); 7.51(s. 
IH); 8.66(s. IH) 

Example 1 1 

A solution of 4-(3-acetoxy-4-methyIanilino)-7-hydroxy-6-methoxyquinazoIine 
hydrochloride (400mg. 1 .06mmol), (prepared as described for the starting material in 
Example I ). 4-(3-ch)oropropyl)pyridyl hydrochloride 4 1 Omg. 2.1mmol). potassium carbonate 
(438mg) and potassium iodide (40mg) in DMF (15ml) was heated at 60°C for 15 hours. After 
cooling to ambient temperature the reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was washed with brine, dried (MgSOj and evaporated. The residue 
was diluted with methanol (20ml) and 2M sodium hydroxide (2ml) was added. After stirring 
for 1 hour, the reaction mixture was diluted with water (20ml) and concentrated hydrochloric 
acid (lml) was added. The resulting solid was filtered off and was purified by preparative 
CT8 HPLC using a gradient of methanol/water (0% to 80%) as eluam. After evaporation of 
the methanol, concentrated hydrochloric acid (0.3ml ) was added and the solution was 
evaporated to dryness. After trituration with acetone, the solid was filtered off and dried 
under vacuum to give 4-(3-hydroxy-4-mcthylaniiino)-6-mcthoxy-7-(4- 
pyridylpropoxy)quinazoline hydrochloride (305mg, 59%). 
m.p. 278-282°C 

'H NMR Spectrum: (DMSO-dJ 2.15(s. 3H); 2.3(m. 2H): 3.1(m, 211): 3.96(s. 3H): 4.24(1. 2H): 
6.98(dd. IH): 7.15(m.2H); 7.44(s. IH): 7.96(d.2H); 8.31(s. IH): 8.77(s. IH); 8.81(d. 2M); 
9.7(brs. 1 H); 11 .34(s, IH) 
MS - ESI: 417 [MH]* 

Elemental analysis: Found C 57.3 H 5.4 N 11.0 

C 24 H„NA0.7H : O 1.95HCI Requires C 57.6 H 5.5 N 11.2% 
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The starling material was prepared as follows: 

Thionyl chloride (1.6ml) was added to a solution of 4-pyridine propanol (2g, 
14.5mmol) in trichloromethanc (20ml ) cooled at 0°C. After stirring for 1 hour at ambient 
temperature followed by 1 hour at 60°C\ the solvent was evaporated and the residue was 
5 triturated with ether to give 4-(3-chloropropyl)pyridyl hydrochloride as a white solid. 

'H NMR Spectrum: (DMSOdJ 2.15(m, 2H): 3.02(1, 2H); 3.69(t. 2H); 7.96(d. 2H): 8.84(d. 
2H) 

Example 12 

1 0 A solution of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-hydroxy-6- 

methoxyquinazoline hydrochloride (410mg, l.OGmmol), 4-(3-chloropropyl)pyridyl 
hydrochloride (480mg. 2.5mmoI), potassium carbonate (480mg) and potassium iodide (40mg) 
in DMF ( 1 5ml) was heated at 60°C for 1 5 hours. After cooling to ambient temperature the 
reaction mixture was partitioned between ethyl acetate and water. The organic layer was 

15 washed with brine, dried (MgSOj and evaporated. The residue was diluted with methanol 
(10ml) and 2M sodium hydroxide (2ml) was added. After stirring for 1 houn the reaction 
mixture was diluted with water (20ml) and concentrated hydrochloric acid (0.5 ml) was 
added. The resulting solid was filtered off and was purified by preparative CI 8 HPLC using a 
gradient of methanol/water (0% to 80%) as eluant. After evaporation of the methanol. 

20 concentrated hydrochloric acid (0.3ml) was added and the solution was evaporated to dryness. 
After trituration with acetone, the solid was filtered off and dried under vacuum to give 4-(2- 
fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylpropoxy)quinazoline 
hydrochloride (243mg, 48%). 
m.p. 246-248°C 

25 'H NMR Spectrum: (DMSOd 6 ) 2.16(s, 3H); 2.30(m. 2H): 3.09(t, 2H); 3.95(s. 3U): 4.26(t. 
2H);6.90(d, 1H); 7.1 l(d, lll);7.41(s, lH);7.94(d, 2H): 8.3(s, lH);8.77(s. lH);8.80(d, 2H); 
9.7(brs, 1H); 11.46(s, 1H) 
MS - ESI: 435 [MH]* 

Elemental analysis: Found C 55.3 H 5.3 N 10.2 CI 13.0 

30 C 24 H 2 .,N 4 0,F 0.9H 2 O 1.95HCI Requires C 55.3 H 5.2 N 10.7 CI 13.3% 
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The starting material was prepared as follows: 

A solution of (4-nuoro-2-methyl-5-nitrophenyi) methyl carbonate (3g. 13mmol). 
(prepared as described in EP 0307777 A2). in ethanol (60ml) containing platinum(IV)oxide 
(300mg) was stirred under hydrogen at 0.3 atmosphere for 1 hour. After filtration and 
evaporation of the solvent. 2-fluoro-5-methoxycarbonyloxy-4-methylaniline was isolated as a 
solid (2.6g. 100%). 

'H NMR Spectrum: (CDC1,) 2.07(s. 3H); 3.87(s. 3H): 6.52(d. 1H): 6.80(d. 1H) 

A solution of 7-benzyloxy-4-chloro-6-methoxyquinazoline hydrochloride (800mg. 
2.4mmol). (prepared as described for the starting material in Example 1 ). and 2-fluoro-5- 
methoxycarbonyloxy-4-methylaniline (570mg. 2.89mmol) in isopropanol (20ml) was refluxed 
for 2 hours. After cooling to ambient temperature, the solid was filtered, washed with 
isopropanol and dried under vacuum to give 7-benzyloxy-4-(2-fluoro-5-methoxycarbonyloxy- 
4-methylanilino)-6-methoxyquinazoline hydrochloride (l.Og, 87%) 
'H NMR Spectrum: (DMSOd,.: CF,COOD) 2.2(s. 3H): 3.85(s. 3H): 4.0(s. 3H): 5.37(s. 2H): 
7.3-7.55(m. 8H): 8.13(s. Ill); 8.86(s. 1H) 
MS - ESI: 464 [MH]' 

A solution of 7-benzyloxy-4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-6- 
methoxyquinazoline hydrochloride (700mg. 1 .45mmol) in DMF (10ml). methanol (10ml) and 
trichloromethane (10ml) containing 10% palladium-on-charcoal (lOOmg) was stirred under an 
atmosphere of hydrogen for 1 hour. After filtration and evaporation of the solvent, the residue 
was triturated with ether, filtered and dried under vacuum to give 4-(2-fluoro-5- 

methoxycarbonyloxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline hydrochloride (570 
mg. 98%). 

'H NMR Spectrum: (DMSOd,,) 2.23(s, 3H); 3.87(s, 311); 4.01 (s, 3H); 7.37(s. 1H): 7.45(d. 
1H); 7.5(d. Ill); 8.20(s. 1H); 8.77(s. 1H); 1 1.35(s, III); 1 1.79(s. 1H) 
MS - ESI: 374 [MR]* 

Example 1.3 

A stirred solution of 4-chloro-6-methoxy-7-(4-pyridylmethoxy)quinazolinc (35mg. 
O.lmmol) and 2-fluoro-5-hydroxy-4-methylaniline ( 15mg. O.lmmol) in a mixture of ethereal 
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hydrogen chloride (2ml) and isopropanol (5ml) was heated at reflux for 4 hours. The 
precipitated product was collected by filtration, washed with acetone and dried under vacuum 
to give 4-(2-fluoro-5-hydroxy-4-methylaniIino)-6-methoxy-7-(4- 
pyridylmethoxy)quinazoline hydrochloride (23mg, 47%). 
5 m.p. 257-260°C 

! H NMR Spectrum: (DMSOdJ 2.15(s, 3H): 4.08(s, 3H); 5.60(s, 2H); 6.90(d, 1H); 7.07(d. 
1H); 7.47(s, 1 H);7.93(brd. 2H); 8.74(s. 1H); 8.89(br d. 2 H): 9.62(br s. 1H); 11.46(s. 1H) 
MS - ESI: 407 [MH]* 

Elemental analysis: Found C 52.8 H 4.6 N 10.9 

10 C^H.oNAF IH.0 2HC1 Requires C 53.1 H 4.6 Nll.3% 

The starting chloroquinazolinc was prepared as follows: 
Sodium hydride (400mg of an 80% suspension in paraffin oil. 13.3mmol) was 
added to a solution of phenol ( 1 .26g, 13.3mmol) in dry N-methylpyrrolidone (20ml) and the 

1 5 mixture stirred for 10 minutes. 

7-Benzyloxy-4-chloro-6-methoxyquinazolinc hydrochloride ( 1.6g. 4.7mmol), (prepared as 
described for the starting material in Example 1 ), was then added and the reaction mixture 
heated at 1 10°C for 2 hours. The mixture was allowed to cool, water was added and the 
mixture extracted with ethyl acetate (3x1 00ml). The combined extracts were then washed 

20 with 2M sodium hydroxide solution, water and brine. Removal of the solvent under reduced 
pressure gave 7-benzyloxy-6-methoxy-4-phenoxyquinazoline (1.6g, 95%) as a yellowish 
solid. 

l H NMR Spectrum: (DMSOd 6 ) 3.98(s, 3H); 5.37(s. 2H); 7.25-7.6(m. 1 IH); 7.60(s, 1H); 
8.54(s, 1H) 

25 MS-ESI:359|MH]' 

7-Benzyloxy-6-methoxy-4-phenoxyquinazoline (160mg. 0.44mmol) in TFA (3ml) 
was heated at reflux for 30 minutes. The solvent was removed by evaporation and the residue 
treated with aqueous sodium hydrogen carbonate solution. The precipitated product was 
collected by filtration, washed with water and dried to give 7-hydroxy-6-methoxy-4- 

30 phenoxyquinazoline ( 1 05mg. 88%). 
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'U NMR Spectrum: (DMSOdJ 4.00(s, 3H); 7.20(s, 1H); 7.25-7.35(m. 3H); 7.4-7.55(m. 2H): 
7.58Cs. 1H); 10.73(s. 1 H) 
MS - ESI: 269 [MH]' 

A mixture of 7-hydroxy-6-methoxy-4-phenoxyquinazoline (95mg. 0.35mmol), 4- 
chloromethyl pyridine hydrochloride (120mg. 0.74mmol) and potassium carbonate (200mg, 
1 .4mmol) in DMF (5m!) were heated at 80°C tor 2 hours. The reaction mixture was allowed 
to cool, water was added and the mixture extracted with ethyl acetate (3x50ml). The 
combined extracts were then washed with water and dried (MgSO„). The solvent was 
removed by evaporation and the residue trituated with an ethyl acctate/hexane mixture to give 
6-methoxy-4-phenoxy-7-(4-pyridylmethoxy)quinazoline (44mg. 35%) as a white solid. 
'H NMR Spectrum: (DMSOdJ 4.02(s. 3H): 5.47(s. 2H): 7.25-7.35(m. 3H): 7.45(s. 1H): 7.4- 
7.55(m. 411); 7.62(s. 1H); 8.52(s. I H); 8.63(dd. 2H) 
MS - ESI: 360 [MH]' 

A solution of6-mcthoxy-4-phenoxy-7-(4-pyridylmethoxy)quinazoline(200mg, 
0.56mmol) in 2M hydrochloric acid (15ml) was heated at reflux for 90 minutes. The reaction 
mixture was allowed to cool and neutralised to pH6-7 with aqueous ammonia. The 
precipitated product was extracted with methanol/methylene chloride ( 1 :9) and the extract 
solution dried (MgSOj. Removal of the solvent by evaporation gave 6-methoxy-7-(4- 
pyridylmethoxy)-3.4-dihydroquinazolin-4-one (90mg. 57%) as a grey solid. 
'H NMR Spectrum: (DMSOdJ 3.93(s. 3H): 5.35(s. 2H): 7.18(s. 1H): 7.48(s. 1H); 7.50(m. 
2H); 8.04(s. I I I): 8.62(m, 2H) 
MS -ESI: 284 [MH]' 

Phosphorus oxytrichloride (0.1ml) was added to a mixture of 6-methoxy-7-(4- 
pyridylmethoxy)-3.4-dihydroqutnazolin-4-one (81 mg. 0.29mmol) and N.N-dimcthylanilinc 
(0.1ml) in toluene (5ml). and the mixture heated at reflux for 1 hour. The volatilcs were 
removed by evaporation and the residue partitioned between methylene chloride and aqueous 
ammonia. The organic extract was separated, dried (MgS0 4 ) and the solvent removed by 
evaporation. The residue was purified by chromatography on silica cluting with ethyl acetate 
progressing through increasingly polar mixtures to methanol/methylene chloride (1/9) to give 
4-chloro-6-methoxy-7-(4-pyridyimethoxy)quinazoline (40mg.41%). 
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1H NMR Spectrum: (DMSOdJ 4.04(s. 3H); 5.47(s, 2H): 7.46(s, 1H): 7.50(d, 2H); 7.53(s, 
lH);8.60(d,2H):8.85(s, 1 H) 
MS - ESI: 302 [MH] 

The starting aniline was prepared as described below: 
5 Methyl chloro formate (6.8ml, 88mmol) was added over 30 minutes to a solution of 

4- fluoro-2-methyIphenoI (lOg, 79mmol) in 6% aqueous sodium hydroxide solution at 0°C. 
The mixture was stirred for 2 hours, then extracted with ethyl acetate (100ml). The ethyl 
acetate extract was washed with water (100ml) and dried (MgS0 4 ) and the solvent removed 
by evaporation to give 4-fluoro-2-methylphenyl methyl carbonate ( 1 1.4g, 78%) as an oil. 

10 '11 NMR Spectrum: (DMSOd,,) 2.14(s. 3H); 3.81(s, 3H): 7.05(m. 1H); 7.1-7.25(m. 2 H) 

A mixture of concentrated nitric acid (6ml) and concentrated sulphuric acid (6ml) 
was added slowly to a solution of 4-fluoro-2-methylphenyl methyl carbonate (1 1 .34g, 
62mmol) in concentrated sulphuric acid (6ml) such that the temperature of the reaction 
mixture was kept below 50°C. The mixture was stirred for 2 hours, then ice/water was added 

1 5 and the precipitated product collected by filtration. The crude product was purified by 
chromatography on silica eluting with methylene chloride/hexanc progressing through 
increasingly polar mixtures to methanol/methylene chloride (1/19) to give 4-fluoro-2-methyl- 

5- nitrophenol (2.5g, 22%) as a solid. 

■H NMR Spectrum: (DMSOd,; CD,COOD) 2.3 l(s, 3H): 7.38(d, 1H): 7.58(d, 1H) 

20 MS - ESI: 171 [MH]" 

A mixture of 4-fluoro-2-methyl-5-nitrophenol (2.1g, 13mmol), iron powder (lg. 
1 8mmol) and iron(II)sulphate (1 .5g, lOmmol) in water (40ml) was refluxed for 4 hours. The 
reaction mixture was allowed to cool, neutralised with 2M aqueous sodium hydroxide and 
extracted with ethyl acetate (1 00ml). The ethyl acetate extract was dried (MgS0 4 ) and the 

25 solvent removed by evaporation to give 2-fluoro-5-hydroxy-4-methylaniline (0.8g, 47%) as a 
solid. 

■H NMR Spectrum: (DMSOd 6 ) 1.94(s, 311): 4.67(s, 2H); 6.22(d. Ill); 6.65(d, 1H): 8.68(s, 1H) 
MS - ESI: 142 (MHr 



30 
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Example 14 

A solution of 7-benzyloxy-4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-6- 
methoxyquinazoline hydrochloride (259mg. 0.54 mmol), (prepared as described for the 
starting material in Example 12). in methanol (15ml) containing 1M sodium hydroxide 
5 ( 1 .6ml) was stirred at ambient temperature for 1 hour. After addition of water ( 1 5ml). 
concentrated hydrochloric acid (1ml) was added and the mixture was stirred at ambient 
temperature for 15 minutes. After evaporation of methanol, the precipitate was filtered, 
washed with water and dried under vacuum to give 

7-benzyloxy-4-(2-nuoro-5-hydroxy-4-mcthylanilino)-6-methoxyquinazoline hydrochloride 
10 (192mg. 80%). 

m.p. 294-298°C 

'H NMR Spectrum: (DMSOd 6 ) 2.2(s. 3H); 4.05(s. 3H); 5.35(s, 2H): 6.9(d. Ill): 7.12(d. 1H): 
7.35-7.5(m.4H): 7.55-7.6(m. 2H): 8.25(s, 1H): 8.8(s. 1H): 9.7(s, 1H); 11.35(s. 1H) 
MS- ESI: 406 [MH]' 
15 Elemental analysis: Found C 62.3 H 4.9 N 9.3 

C„H 20 NAF0.l6H,O 1HC1 Requires C 62.1 H 4.8 N 9.5% 

Example 15 

A mixture of 4-(4-chloro-2-lluoroanilino)-7-hydroxy-6-methoxyquinazoline 
20 (200mg. 0.63mmol). 2-(2-chioroethoxyjpyridine hydrochloride (120mg. 0.61mmol ) and 

potassium carbonate (260mg. 1.9mmol) in DMF (25ml) was heated at 90°C for 16 hours. The 
mixture was diluted with water and extracted with ethyl acetate. The extract was dried 
(MgSOj and the solvent removed by evaporation. The residue was purified by column 
chromatography eluting with ethyl acetate/methanol mixtures (100/0 increasing to 90/10) to 

25 give4-(4-chloro-2-fluoroanilino)-6-mcthoxy-7-(2-(2-pyridyloxy)ethoxy)quinazolinc 

(20mg. 7%) as an off-white solid. 

'H NMR Spectrum: (DMSOd 6 ) 3.99(s, 3H); 4.35(1. 2H); 4.42(1. 211); 6.22(1. 1H): 6.40(d. 1H): 
7.42(s, 1H); 7.55(d. 2H); 7.7 l(d. Ill): 7.85(1, 1H); 8.55(d. 1H): 9.62(s. 1H) 
MS - ESI: 441 [MH]* 
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The starting material was prepared as follows: 

A solution of 7-benzyIoxy-4-chloro-6-methoxyquinazoline hydrochloride (1 .34g. 
4mmol), (prepared as described for the starting material in Example 1 ). and 4-chloro-2- 
tluoroaniline (444u.l. 4mmol) in isopropanol (40ml) was refluxcd for 1.5 hours. After 
5 cooling, the precipitate was collected by filtration, washed with isopropanol then ether and 
dried under vacuum to give 7-benzyloxy-4-(4-chloro-2-fluoroanilino)-6-methoxyquinazoline 
hydrochloride ( 1 . 1 3g. 64%). 
m.p. 239-242°C 

'H NMR Spectrum: (DMSOd,.) 4.0(s. 3H): 5.36(s. 2H): 7.39-7.52(m. 9H): 8.1(s. 1H): 8.75(s. 
10 1H) 

MS -ESI: 410 [MH] 

Elemental analysis: Found C 59.2 H 4.3 N 9.4 

C„H I7 N,C1F0, 1HC1 Requires C 59.2 H 4.1 N 9.41% 

A solution of 7-benzyloxy-4-(4-chloro-2-fluoroanilino)-6-methoxyquinazoline 

15 hydrochloride (892mg. 2mmol) in TFA (10ml) was reiluxed for 50 minutes. After cooling, 
the mixture was poured onto ice. The precipitate was collected by filtration, dissolved in 
methanol (10ml) and basified to pHl 1 with aqueous ammonia. After concentration by 
evaporation, the solid product was collected by filtration, washed with water then ether and 
dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline as 

20 a yellow solid (460mg. 72%). 
m.p. I41-143°C 

'H NMR Spectrum: (DMSOdJ 3.95(s. 3H): 7.05(s. 1H); 7.35(d. 1H): 7.54-7.59(m. 2H): 
7.78(s, 1H); 8.29(s. 1H) 
MS - ESI: 320-322 [MH] 4 

25 Thionyl chloride (0.55ml. 7.55mmol) was added to a solution of 2-(2- 

hydroxyethoxy pyridine (700mg, 5.04mmol), (J. Org. Chem. 1977. 42. 1500). in 
trichloromethane (20ml) at 5°C. The mixture was stirred for 1 hour at 5°C, allowed to warm 
to ambient temperature and stirred for a further 1 hour. The volatilcs were removed by 
evaporation and by azeotroping with toluene to give 2-(2-chloroethoxy)pyridine 

30 hydrochloride (970mg. 99%). 
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'H NMR Spectrum: (DMSOd,,) 3.90(t, 2H): 4.20(t. 2H): 6.22(d, 1H): 6.40(d. 1H): 7.44(dd. 
1H): 7.64(d. 1H) 
MS - ESI: 158 [MH]' 

Example 16 

Triphenylphosphine (5.5g. 21mmol) followed by 2-[N-methyl-N-(4- 
pyridyl)]aminocthanol ( 1 .49g, 9.8mmol). (prepared as described in EP 0359389 Al ). were 
added to a stirred solution of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline 
(2.23g. 7mmol), (prepared as described for the starting material in Example 15), in methylene 
chloride (60ml) under nitrogen. Diethyl azodicarboxylate (3.65g. 21mmol) was then added 
dropwisc and the mixture was stirred at ambient temperature for 2 hours. Ethyl acetate 
(200ml) was added and the mixture was stirred for a further 2 hours. The solid product was 
collected by filtration, washed with ethyl acetate, dried under vacuum and finally purified by 
column chromatography eluting with methylene chloride/methanol (75/25 followed by 60/40 
and 50/50) to give a white solid. The purified product was dissolved in methylene 
chloride/methanol and the insolubles removed by filtration. Ethereal hydrogen chloride (10ml 
of 3M solution) was added to the filtrate and the volatiles were removed by evaporation. The 
residue was triturated with ether and the solid product collected by filtration and dried under 
vacuum to give 4-(4-chloro-2-nuoroanilino)-6-methoxy-7-(2-|N-mcthyl-N-(4- 
pyridyl)|aminoethoxy)quinazoline hydrochloride (2.75g. 75%) as a white solid, 
m.p. 222-227°C 

'H NMR Spectrum: (DMSOd,,; CF,COOD) 3.29(s, 3H); 3.95(s, 3H); 4.16<t, 2H); 4.48(t. 2H); 
7.05(br s. Ill); 7.37(s, 2H); 7.42(d. 1H): 7.58(t. 1H); 7.65(dd. 1H); 8.18(s. 1H); 8.28(br s. 
2H); 8.86(s. 1H) 
MS -ESI: 454 [MH]' 

Elemental Analysis: Found C 51.2 H 4.8 N 12.9 

C,,H,,N 5 0,C1F 0.9H,O 2HC1 Requires C 50.9 H 4.6 N 12.9% 

Example 17 

A mixture of 4-(4-chloro-2-fiuoroanilino)-7-hydroxy-6-methoxyquinazoline 
(300mg. 0.94mmol). (prepared as described for the starting material in Example 15). 4-(2- 
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chloroethoxy)pyridinc hydrochloride (155mg, 0.79mmol) and potassium carbonate (260mg. 
1 .9mmol) in NMP (20ml) was heated at 90°C for 2 hours, allowed to cool to ambient 
temperature and stirred for a further 1 8 hours. The mixture was diluted with water and 
extracted with ethyl acetate. The extract was washed with water, dried (MgS0 4 ) and the 
5 solvent removed by evaporation. The residue was purified by column chromatography eluting 
with methylene chioride/methanol mixtures (100/0 increasing to 95/5) to give 4-(4-chloro-2- 
fluoroanilinoK)-methoxy-7-(2-(4-pyridyIoxy)ethoxy)quinazoline (20mg, 7%). 
m.p. 200-202°C 

'11NMR Spectrum: (DMSOdJ 3.90<s, 3H); 4.50(s, 4H); 7.04(d, 2H); 7.26(s, 1H): 7.33(dd, 
10 lH);7.5-7.6(m.2H):7.80(s. lH):8.35(s. 1H); 8.39(d. 211); 9.52(s. IH) 
MS - ESI: 441 |MH]' 

The starting material was prepared as follows: 
Thionyl chloride (0.75ml, lOmmol) was added to a solution of 4-(2- 
15 hydroxyethoxy)pyridine (0.9g, 6.5mmol), (J. Chcm. Soc. Perkin II. 1987. 1867), in 

trichloromcthane (20ml) at 5°C. The mixture was stirred for 1 hour at 5°C. allowed to warm 
to ambient temperature and stirred for a further 2 hours. The volatiles were removed by 
evaporation and by azeotroping with toluene to give 4-(2-chloroethoxy)pyridine 
hydrochloride { K3g. 100%). 
20 'H NMR Spectrum: (DMSOdJ 4.03(t. 2H): 4.62(1, 2H): 7.58(d. 2H); 8.77(d. 2H) 
MS - ESI: 158 [MH]' 

Example 18 

A mixture of 4-(4-chloro-2-tluoroanilino)-7-hydroxy-6-melhoxyquinazoline 
25 (300mg, 0.94mmol), (prepared as described for the starting material in Example 15). l-(2- 
chloroethyl)-1.2-dihydro-2-pyridone (175mg, 1.1 lmmol) ? (J. Am. Chem. Soc. 1951. 73, 
3635), and potassium carbonate (260mg, 1 .9mmol) in DMF (30ml) was heated at 80°C for 3 
hours, allowed to cool to ambient temperature and stirred for a further 1 8 hours. The mixture 
was diluted with water and extracted with ethyl acetate. The extract was washed with water, 
30 dried (MgS0 4 ) and the solvent removed by evaporation. The residue was purified by column 
chromatography eluting with methylene chloride/mcthanol/tricthylamine mixtures (100/0/0 
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increasing to 70/30/0.5) to give 4-(4-chloro-2-fluoroanilino)-6-mcthoxy-7-|2-(2-oxo-l,2- 
dihydro-l-pyridyl)cthoxyjquinazoline (50mg. 12%). 
m.p. 209-2 11°C 

H NMR Spectrum: (DMSOd,) 3.94(s. 3H); 4.35(t. 2H): 4.41(t. 2H): 6.22(dd. 1H): 6.40(d. 
1H): 7.14(s. 1H); 7.35(dd. 1H); 7.42(ddd. 1H); 7.5-7.6(m. 2H); 7.70(d, IH): 7.80(s. 1H): 
8.35(s, lH):9.53(s. IH) 
MS -ESI: 441 [MH]" 

Example 19 

l-(3-Hydroxypropyl)-1.4-dihydro-4-pyridone(220mg, 1.44mmol) in methylene 
chloride (4ml) followed by l.r-(Azodicarbonyl)dipiperidine (720mg. 2.86mmol) were added 
to a stirred solution of 4-(4-chloro-2-nuoroanilino)-7-hydroxy-6-methoxyquinazoline (300mg. 
0.94mmol), (prepared as described for the starling material in Example 15), and 
tributylphosphine (0.69ml, 2.8mmol) in methylene chloride (20ml) under nitrogen at 5°C. 
The mixture was stirred at 5°C for 3 hours, allowed to warm to ambient temperature and 
stirred for a further 1 8 hours. The solvent was removed by evaporation and the residue 
partitioned between ethyl acetate and water. The organic phase was separated, dried 
(MgSOj, and solvent removed by evaporation. The residue was purified by column 
chromatography cluting with methylene chloride/methanol/triethylamine mixtures (100/0/0 
increasing to 70/30/0.5) to give 4-(4-chloro-2-fIuoroaniIino)-6-methoxy-7-|3-(4-oxo-l,4- 
(lihydro-l-pyridyl)propoxyjquinazoiinc (48mg. 1 1%). 
m.p. >250°C 

'H NMR Spectrum: (DMSOdJ 3.56(m, 2H); 4.00(s, 3H): 3.54(t. 2H); 4.38ft. 211): 7.42(d, 
IH); 7.5-7.65(m. 5H); 8.43(s. IH): 8.65-8.75(m. 4H) 
MS -ESI: 455 [MH]' 

The starting material was prepared as follows: 

Sodium hydride (946mg of a 50% suspension in mineral oil. 19.7mmol) was added to 
a solution of 4-hydroxypyridine (1.88g, 19.7mmol) in DMF (50ml) and the mixture stirred for 
30 minutes. 2-(3-Bromopropoxy)tetrahydropyran (4.0g. 17.9mmol). (J. Chem. Soc. 1963. 
3440). was added and the mixture heated at 1 00°C for 3 hours. The reaction mixture was 
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allowed to cool, diluted with water and extracted with ethyl acetate. The extract was washed 
with water, dried (MgSCK,) and the solvent removed by evaporation. The residue was purified 
by column chromatography cluting with methylene chloride/mcthanol mixtures (100/0 
increasing to 95/5) to give l-[3-(tctrahydropyran-2-yloxy)propyl]-K4-dihydro-4-pyridone 
5 (1.5g,35%). 

'HNMR Spectrum: (DMSOd,,) I.35-L75(m. 6H); I.95(t, 2H); 3.35-3.5(m. 2H): 3.65-3.8(m. 
2H); 4.12(t. 2H); 4.57fs. 1H); 6.95(s. 2H); 7.94(s. 2H). 

A solution of l-f3-(tetrahydropyran-2-yloxy)propyl]-l,4-dihydro-4-pyridone (0.75g. 
3. 16mmol) in acetic acid (8ml), THF (4ml) and water (4ml) was heated at 50°C Tor 4 hours. 
10 The volatiles were removed by evaporation to give l-(3-hydroxypropyl)-L4-dihydro-4- 
pyridone (480mg, 99%) as an off-white solid. 

'H NMR Spectrum: (DMSOdJ 1.9-1.95<m. 2H): 1.97-2.05(m. 2H); 4.0-4. l(m. 2H); 6.91(m. 
2H); 8.36(m, 2H) 
MS -ESI: 154 [MHf 

15 

Example 20 

l-(2-HydroxycthyI)-M-dihydro-4-pyridone (221mg, 1 .6mmol) was added to a stirred 
solution of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazolinc (230mg. 0.7mmolh 
(prepared as described for the starting material in Example 15 ), and tributylphosphine 

20 (0.53ml. 2.1mmol) in methylene chloride (20ml) under nitrogen at 5°C. 1J*- 

(Azodicarbonyl)diptperidine (552mg. 2.2mmol) was added in portions over 10 minutes and 
the mixture was stirred at 5°C for 2 hours, allowed to warm to ambient temperature and 
stirred for a further 1 8 hours. The mixture was diluted with ether, the insolubles removed by 
filtration and the solvent was removed from the filtrate by evaporation. The residue was 

25 partitioned between ethyl acetate and water, the organic phase was separated and dried 

(MgSOj. and solvent was removed by evaporation. The residue was dissolved in acetone and 
ethereal hydrogen chloride (1.2ml of a 3M soultion) was added. The mixture was left to stand 
for 1 5 minutes and the precipitated product was collected by filtration, washed with ether and 
dried to give 4-(4-chloro-2-fluoroanilino)-6-mcthoxy-7-[2-(4-oxo-l»4-dihydro-l- 

30 pyridyl)cthoxy|quinazoline hydrochloride (54mg, 16%). 
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'H NMR Spectrum: (DMSOdJ 3.98(s. 3H): 4.63(dd. 211): 4.83(dd. 2H): 7.42(d. 1H); 7.50(s. 
1H): 7.56(d. 1H); 7.6-7.65(m. 3H): 8.39(s, 1H); 8.77(s. 1H): 8.80(s. 211) 
MS - ESI: 441 |MH]' 

The starting material was prepared as follows: 

Sodium hydride (1.27g of a 50% suspension in mineral oil. 26.4mmol) was added to a 
solution of 4-hydroxypyridine (2.5g. 26mmol) in DMF (50ml) and the mixture stirred for 30 
minutes. 2-(2-Bromoethoxy)tetrahydropyran (5.0g. 23.9mmol), (J. Am. Chem. Soc. 1948. 70. 
41 87). in DMF (5ml) was added and the mixture heated at 80°C for 3 hours. The reaction 
mixture was allowed to cool, diluted with water and extracted with ethyl acetate. The extract 
was washed with water, dried (MgSO.,) and the solvent removed by evaporation. The residue 
was purified by column chromatography eluting with methylene chloride/methanol mixtures 
(100/0 increasing to 97/3) to give l-f2-(tetrahydropyran-2-yloxy)ethyI]-1.4-dihydro-4- 
pyridone(1.5g, 28%). 

'H NMR Spectrum: (DMSOd,,) 1.39-1.68(m. 6H); 3.39-3.44(m. 1H); 3.64-3.78(m. 2H); 3.86- 
3.92(m. Ill); 4.20(t. 2H); 4.64(s. 1H); 6.95(d. 2H); 8.36(d. 2H) 
MS - ESI: 224 [MH]' 

A solution of l-[2-(tctrahydropyran-2-yloxy)ethylJ-l .4-dihydro-4-pyridone (500mg. 
2.23mmol) in acetic acid (4ml). THF (2ml) and water (1ml) was heated at 45°C for 4 hours. 
The volatiles were removed by evaporation to give l-(2-hydroxycthyl)-[.4-dihydro-4- 
pyridone (221mg. 71%) as an off-white solid. 

'H NMR Spectrum: (DMSOd 6 ) 3.70(t. 2H): 4.06(t. 2H): 6.95(d, 2H); 8.37(d, 2H) 
Example 21 

A solution of 7-benzyloxy-4-chloro-6-methoxyquinazolinc hydrochloride (132mg. 
0.4mmol). (prepared as described for the starting material in Example I ). and 2-fluoro-5- 
methoxycarbonyIoxy-4-methylphcnol (96mg. 0.48mmol) in pyridine (2ml) was heated at 
reflux for 3 hours. The mixture was allowed to cool, the solvent was removed by evaporation 
and the residue was partitioned between ethyl acetate and water. The organic layer was 
separated, washed with water, brine, dried (MgSO,) and the solvent removed by evaporation. 
The residue was purified by column chromatography eluting with methylene chloride/ether 
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(70/30). The resulting solid was crystallised from methylene chloride and methanol to give 7- 
benzyloxy-4-(241uoro-5-hydroxy-4-mcthy Iphenoxy )-6-methoxyquinazoIinc ( 1 20mg, 
64%). 

'H NMR Spectrum: (DMSOdJ 2.15(s. 3H): 3.98(s, 3H); 5.35(s. 2H); 6.75(d, 1H): 7.13(d, 
5 lH);7.37(d. Ill); 7.45(t, 2H); 7.48-7.56(m. 3H); 7.58(s. lH):8.54(s, 1H); 9.65(br s. 1H) 
MS - ESI: 454 [MH]" 

Elemental Analysis: Found C 67.8 H 4.9 N 6.9 

C : ,II 10 N : O,F01H 2 O Requires C 67.7 H 4.7 N 6.9% 

10 The starting material was prepared as follows: 

A mixture of (4-nuoro-2-methyl-5-nitrophenyl) methyl carbonate (8g. 35mmol). 
(EP 0307777 A2). and platinum(IV)oxide (174mg) in ethanol (100ml) and ethyl acetate 
(70ml) was stirred under hydrogen at 1.3 atmospheres pressure for 1.5 hours. The catalyst 
was removed by filtration through diatomaceous earth and the solvent removed by 

1 5 evaporation. The residue was purified by column chromatography eluting with petroleum 

ether/ethyl acetate (7/3) to give 2-fluoro-5-methoxycarbonyloxy-4-methylaniline (6.56g, 94%) 
as an oil which crystallised. 

'H NMR Spectrum (CDC1,): 2.09(s, 311); 3.66(br s, 211); 3.9()(s, 3HV. 6.54(d, 1H); 6.83(d, 111) 
A solution of sodium nitrite ( l.63g. 23mmol) in water (19ml) and ice (48g) was 

20 added dropwsie to a solution of 2-fluoro-5-methoxycarbonyloxy-4-methylaniline (3.93g, 

20mmol) in 35% sulphuric acid (48ml) at 0°C. The reaction mixture was stirred at 0°C for 30 
minutes and a solution of copper(Il)nitrate trihydrate (467g, 1 .93mol ) in water (780ml) 
followed by copper(II)oxide (2.65g, 18mmol) were added. The solution was extracted with 
ethyl acetate, the organic layer was washed with brine, dried (MgSOJ and the solvent 

25 removed by evaporation. The residue was purified by column chromatography eluting with 
petroleum ether/ethyl acetate (8/2) to give 2-lluoro-5-methoxycarbonyloxy-4-methylphenol 
(2.13g, 53%) as a yellow solid. 

l H NMR Spectrum (CDCl,): 2.13(s, 3H); 3.91 (s, 311); 5.1 l(br s. Ill): 6.78(d, 111): 6.93(d, 1H) 
30 Example 22 



PCI/C;B96/03075 



-63- 

A mixture of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-hydroxy-6- 
methoxyquinazoline hydrochloride (470mg. 1 mmol). 4-chloromethyl-2-methylthiazole 
hydrochloride (368mg. 2mmol). potassium carbonate (414mg ? 3mmol) and potassium iodide 
(40mg) in DMF ( 1 5ml) was heated at 60°C for 24 hours. The mixture was allowed to cool 
and partitioned between ethyl acetate and water. The organic layer was washed with water 
and brine, dried (MgSO,) and the solvent removed by evaporation. The residue was dissolved 
in methanol (15ml) and 1M sodium hydroxide (2ml) was added and the mixture stirred for 30 
minutes. Concentrated hydrochloric acid (0.5ml) was added. The solvent was removed by 
evaporation. The residue was purified by reverse phase HPLC eluting with a gradient (0- 
70%) of methanol in water. Concentrated hydrochloric acid (0.3ml) was added to the 
combined tractions of pure product and the solvent was removed by evaporation. The residue 
was triturated with acetone, collected by filtration, washed with acetone and dried under 
vacuum at 55°C to give 4-(2-fluoro-5-hydroxy-4-methylaniIino)-6-methoxy-7-((2- 
methylthiazol-4-yl)methoxy)quinazoline hydrochloride (225mg, 48%). 
'H NMR Spectrum: (DMSOd,,) 2.17(s. 3H); 2.69(s. 311); 4.00(s. 3H); 4.7(br s. Ill): 5.34(s. 
2H): 6.91(d. 1H); 7.1(d, 1H): 7.60(s. 1H); 7.74(s. 1H): 8.33(s. 1H); 8.79(s. IH): 1 1.5(s. 1H) 
MS - ESI: 427 [MH]" 

Thc starting material was prepared as follows: 

A mixture or(4-fiuoro-2-methyl-5-nitrophcnyl) methyl carbonate (3g, 13mmol), (EP 
0307777 A2). and platinum(IV)oxide (300mg) in ethanol (60mi) was stirred under hydrogen 
at 0.3 atmosphere for 1 hour. The catalyst was removed by filtration through diatomaceous 
earth and the solvent removed by evaporation to give 2-fiuoro-5-methoxvcarbonvloxv-4- 
methylaniline (2.6g. 100%) as a solid. 

'H NMR Spectrum: (CDC1,) 2.07(s. 3H); 3.87(s, 3H): 6.52(d. Ill): 6.80(d. 1H) 

A solution of 7-benzyloxy-4-chloro-6-methoxyquinazolinc hydrochloride (800mg. 
2.4mmol). (prepared as described for the starting material in Example 1 ). and 2-fiuoro-5- 
methoxycarbonyloxy-4-methylaniline (570mg, 2.89mmol) in isopropanol (20ml) was heated 
at reflux for 2 hours. The mixture was allowed to cool to ambient temperature, the 
precipitated solid was collected by filtration, washed with isopropanol and dried under 
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vacuum to give 7-benzyioxy-4-(2-fluoro-5-methoxycarbonyIoxy-4-methylanilino)-6- 
methoxyquinazoline hydrochloride (l.Og, 77%). 

'H NMR Spectrum: (DMSOd h ; CF.COOD) 2.2(s, 3H); 3.85<s. 311): 4.0(s, 3H); 5.37(s, 2H); 
7.3-7.55(m, 8H): 8.13(s. 1H); 8.86(s. 1H) 
5 MS-ESI:464 [MHV 

A mixture of 7-benzyloxy-4-(2-fluoro-5-methoxycarbonyloxy-4-mcthyIanilino)-6- 
methoxyquinazolinc hydrochloride (700mg, 1 .4mmol) and 10% palladium-on-charcoal 
(lOOmg) in DMF (10ml), methanol (10ml) and trichloromcthane (10ml) was stirred under 
hydrogen at 1 atmosphere pressure for 1 hour. The catalyst was removed by filtration through 
10 diatomaceous earth and the solvent was removed by evaporation. The residue was triturated 
with ether, collected by filtration and dried under vacuum to give 4-(2-lluoro-5- 
methoxycarbonyloxy-4-mcthylanilino)-7-hydroxy-6-methoxyquinazoline hydrochloride 
(570mg, 98%). 

'H NMR Spectrum: (DMSOd,,) 2.23(s, 3H): 3.87(s, 3H); 4.01(s, 3H); 7.37(s, 1H); 7.45(d, 
15 lH);7.5(d, lH);8.20(s. lH);8.77(s. 1H); ll.35(s, 1H): 11.79(s, 1H) 
MS -ESI: 374 [MH]' 

Example 23 

A mixture of 4-chloro-7-(4-pyridylmethoxy)quinazoIinc hydrochloride (350mg. 

20 lmmol) and 2-fluoro-5-hydroxy-4-mcthyIaniline (155mg. 1 .lmrnol). (prepared as described 
for the starting material in Example 13), in isopropanol (15ml) was heated at reflux for 1 hour. 
The resulting precipitate was collected by filtration and purified by reverse phase HPLC using 
a gradient (0-75%) of methanol in water. Concentrated hydrochloric acid (0.5ml ) was added 
to the combined fractions of pure product and the solvent was removed by evaporation to give 

25 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(4-pyridylmethoxy)quinazolinc hydrochloride 
(140mg.28%). 

'II NMR Spectrum: (DMSOdJ 2. 16(s, 3H): 5.69(s, 2H);6.19(d. 1H): 7.1(d, lH):7.48(d. 1H): 
7.66(dd. lH);8.06(d,2H); 8.84(s, lH);8.86(d, lH);8.90(d. 2H);9.7(brs, 1H): ll.7l(s, !H) 
MS - ESi: 377 [MH]* 
30 Elemental Analysis: Found C 50.9 114.9 N 11.1 
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C\,H |7 N 4 0,F 2.4H,0 2HC1 Requires C 51.2 H 4.9 N 11.4% 
The starting material was prepared as follows:- 

Sodium hydride (0.72g of a 60% suspension in mineral oil. 18mmol) was added to a 
solution of 4-hydroxymethylpyridine (4g. 36mmol) in THF (30ml) and the mixture heated at 
reflux for 15 minutes. 7-Fluoro-3.4-dihydroquinazolin-4-one (Ig. 6mmol). (J. Chem. Soc. 
section B 1967. 449). was added, the THF was removed by evaporation, and the mixture was 
heated at 120°C for 30 minutes. The mixture was allowed to cool, diluted with water (40ml) 
and was adjusted to pH8 with concentrated hydrochloric acid. The resulting precipitate was 
collected by filtration, washed with water, then ether and dried under vacuum to give 7-(4- 
pyridylmethoxy)-3.4-dihydroquinazolin-4-onc (1.12g. 71%). 

'H NMR Spectrum fDMSOdJ 5.35(s. 2H); 7.15-7.22(m. 2M): 7.5(d. 211): 8.05(d. 1 H): 8.07 
(s. 1H): 8.6(d,2II). 

A mixture of 7-(4-pyridyimethoxy)-3.4-dihydroquinazolin-4-one (320mg. 1.26mmol). 
DMF ( 1 drop) and thionyl chloride (10ml) was heated at 60°C for 1 hour. The volatilcs were 
removed by evaporation, the residue was triturated with ether, collected by filtration, washed 
with ether and dried under vacuum to give 4-chloro-7-(4-pyridylmethoxy)quinazoline 
hydrochloride (435mg. 98%). 

'H NMR Spectrum (DMSOd,,) 5.7(s. 211); 7.32(s. 1H); 7.35(d. 1M); 8.1-8.2(m.3H); 
8.62(s.lH): 9.0(d.2H). 
MS - ESI: 272 [MH]' 

Example 24 

A solution of l.r-(azodicarbonyl)dipiperidine (378mg, 1.5mmol) in methylene 
chloride (5ml) was added dropwise to a suspension of 4-(4-chloro-2-fluoroanilino)-7- 
hydroxy-6-methoxyquinazoline (160mg ; 0.5mmol). tributylphosphine (303mg, 1.5mmol) and 
2-(imidazol-l-yl)ethanol (67mg. 0.6mmol), (J. Med. Chem. 1993. 25. 4052-4060). in 
methylene chloride (8ml) and the mixture was stirred for 3 hours at ambient temperature. 
Acetic acid (60mg, Immol) was added and the solvent was removed by evaporation. The 
solid residue was adsorbed on silica and purified by column chromatography eluting with 
methylene chloride/methanol (9/1 followed by 8/2). The resulting white solid was dissolved 
in methylene chloride/methanol and a solution of 5M hydrochloric acid in isopropanol was 
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added. The solvent was removed by evaporation and the solid was triturated with ether, 
filtered, washed with ether and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-7~ 
(2-(imidazol-l-yl)ethoxy)-6-methoxyquinazoline hydrochloride (180mg, 74%). 
'H NMR Spectrum: (DMSOd 0 ) 4.01(s, 3M); 4.62(t, 2H); 4.76(t, 2H): 7.44(dd, 1H); 7.48(s, 
5 1H); 7.59(U 1H); 7.66(dd, 1H); 7.72(s. 1H); 7.84(s, 1H); 8.4 l(s, III); 8.78(s. 1H): 9.22(s, 1H) 
MS -ESI: 414 [MH]' 

Elemental Analysis: Found C 48.3 H 4.1 N 14.0 

C 20 H I7 NAClF0.4H 2 O2HCl Requires C 48.6 H 4.0 N14.2% 

1 0 The starting material was prepared as follows: 

A solution of 7-benzyloxy-4-ehloro-6-mcthoxyquinazolinc hydrochloride ( 1 .2g, 
3.6mmol), (prepared as described for the starting material in Example 1 ). and 4-chloro-2- 
fluoroaniline (444|il, 4mmol) in isopropanol (40ml ) was heated at reflux for 1 .5 hours. The 
mixture was allowed to cool, the precipitate was collected by filtration, washed with 

15 isopropanol then ether and dried under vacuum to give 7-benzyloxy-4-(4-chloro-2- 
fluoroanilino)-6-methoxyquinazoline hydrochloride (1.13g, 71%). 
m.p. 239-242 c C 

'H NMR Spectrum: (DMSOdJ 4.0(s, 3H): 5.36(s, 2H); 7.39-7.52(m, 91 1); 8.1(s. 1H): 8.75(s. 
I H) 

20 MS-ES1:410[MHJ 

Elemental analysis: Found C 59.2 H 4.3 N 9.4 

C :2 H I7 N ACIF HC1 Requires C 59.2 H 4.1 N 9.4% 

A solution of 7-benzyloxy-4-(4-chloro-2-fluoroanilino)-6-methoxyquinazoline 
hydrochloride (892mg, 2mmol) in TFA ( 1 0ml) was heated at reflux for 50 minutes. The 

25 mixture was allowed to cool and then poured on to ice. The precipitate was collected by 
filtration, dissolved in methanol (10ml) and basified to pHl 1 with aqueous ammonia. The 
mixture was concentrated by evaporation, the resulting solid product was collected by 
filtration, washed with water then ether and dried under vacuum to give 4-(4-chloro-2- 
fluoroanilino)-7-hydroxy-6-methoxyquinazoline (460mg. 72%) as a yellow solid. 

30 m.p. 141-143°C 
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l H NMR Spectrum: (DMSOdJ 3.95(s. 3H); 7.05(s. 1H); 7.35(d. 1H); 7.54-7.59(m. 2H): 
7.78(s. lH);8.29(s. 1H) 
MS - ESI: 320 [MH]' 

5 Example 25 

A mixture of4-(4-chloro-2-fluoroanilino)-7.hydroxy-6-methoxyquinazo!ine 
(448mg. 1.4mmol). (prepared as described for the starting material in Example 24). and 
potassium carbonate (676mg, 4.9mmol) in DMF (1 0ml) was stirred at ambient temperature 
for 10 minutes. 4-Chloromethyl-2-methylthiazolc hydrochloride (31 Omg. 1.68mmol) was 

1 0 added and the mixture was heated at 70°C for 3.5 hours. The reaction mixture was allowed to 
cool and was partitioned between ethyl acetate and water. The organic layer was separated, 
washed with water, brine, dried (MgSOj and the solvent removed by evaporation. The solid 
residue was purified by column chromatography cluting with a mixture of 
methylene chloride/acetonitrile/mcthanol (50/45/5 followed by 50/40/10). The resulting 

1 5 purified solid was dissolved in methylene chloride/mcthanol and a solution of 5M hydrogen 
chloride in isopropanol (1ml) was added. Partial evaporation led to the precipitation of a 
white solid. This solid was collected by filtration and dried under vacuum to give 4-(4- 

chloro-2-fluoroanilino)-6-methoxy-7-((2-methylthiazol-4-yl)methoxy)quinazoline 

hydrochloride (240mg. 35%). 

20 m.p. 220-225°C 

'H NMR Spectrum: (DMSOdJ 2.68(s. 3H); 4.0(s. 3H): 5.36(s, 2H); 7.46(dd. 1H); 7.54(s. 
1H); 7.61(t, 1H); 7.7(d. 1H); 7.71(s. 1H); 8.26{s. 1H): 8.83(s. 1H) 
MS -ESI: 431 [MH]* 

Elemental Analysis: Found C 49.3 H 4.0 N 11.3 

25 C, 0 H l6 N 4 O,ClFS0.3H,O 1.5HC1 Requires C 48.9 H 3.7 N 11.4% 

Examnle 26 

Using an analogous procedure to that described in Example 25. 4-(4-chloro-2- 
fluoroanilino)-7-hydroxy-6-methoxyquinazoline (224mg. 0.7mmol). (prepared as described 
30 for the starting material in Example 24). and 2-chloromethyl- 1 -methylimidazole 
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hydrochloride (140mg. 0.8mmol) were combined to give 4-(4-chIoro-2-fluoroanilino)-6- 
methoxy-7-((l-mcthylimidazol-2-yl)methoxy)quinazoIine hydrochloride ( 1 50mg, 44%). 
'H NMR Spectrum: (DMSOdJ 3.94(s. 3H); 4.02(s, 3H): 5.69(s, 2H): 7.44(dd, 1H): 7.6(t. IH); 
7.64(s, 1H); 7.67(dd, IH); 7.72(d, IH); 7.8 l(d, 1H): 8.46(s. IH); 8.8 l(s. IH) 
5 MS - ESI: 414 [MH]' 

Elemental Analysis: Found C 48.7 H 4.6 N 13.6 

C ?0 H l? N 5 O : CIF0.5H : O2HCl Requires C 48.8 H 4.3 N 13.7% 
0.25isopropanol 

10 Example 27 

A mixture or4-(2-iluoro-5-methoxycarbonyloxy-4-methylanilino)-7-hydroxy-6- 
methoxyquinazoline hydrochloride (470mg, Immol). (prepared as described for the starting 
material in Example 22). 2-chloromethyl-l-methylimidazole hydrochloride (335mg, 2mmol). 
potassium carbonate (414mg, 3mmol) and potassium iodide (20mg) in DMF (15ml) was 

1 5 heated at 60°C for 2 hours. The mixture was allowed to cool and partitioned between ethyl 
acetate and water. The organic layer was separated, washed with water and brine, dried 
(MgS0 4 ) and the solvent removed by evaporation. The crude product was dissolved in 
methanol (20ml). 2M sodium hydroxide (1ml) was added and the mixture stirred for 15 
minutes. Concentrated hydrochloric acid (0.5ml) was added and the solvent was removed by 

20 evaporation. The crude product was purified by reverse phase chromatography eluting with 
methanol/water (1/1). Concentrated hydrochloric acid (0.3ml) was added to the combined 
fractions containing the pure product and the solvent was removed by evaporation to give 4- 
(2-fluoro-5-hydroxy-4-mcthylaniIino)-6-mcthoxy-7-((l-methylimidazol-2- 
yl)methoxy)quinazoline hydrochloride (lOOmg, 21%). 

25 'H NMR Spectrum: (DMSOd 6 ) 2.17(s, 311); 3.95(s, 3H): 4.01(s, 3H); 5.70(s. 2H); 6.92(d, 
IH); 7.12(d. lH);7.63(s, IH); 7.77(s, lH);7.83(s. lH);8.43(s, lH):8.82(s, HI);9.7(brs. 
IH); 11.62(brs\ IH) 
MS -ESI: 410 [MH]- 

30 Example 28 
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Using an analogous procedure to that described in Example 27. 4-(2-fluoro-5- 
methoxycarbonyloxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline hydrochloride 
(470mg 1 .14mmol), (prepared as described for the starting material in Example 22), and 2- 
acetamido-4-chIoromethylthiazole (381mg. 1.68mmol) were combined to give 7-((2- 
5 acctamidothiazol-4-yl)mcthoxy)-4-(2-fluoro-5-hydr^^ 
mcthoxyquinazolinc (135mg. 25%). 

l H NMR Spectrum: (DMSOd f> ; CF.COOD) 2.16(s. 3H); 2.19(s. 3H): 4.00(s. 3H); 5.33(s, 2H); 
6.91(d. 1H); 7.12(d. 1H): 7.33(s. 1H); 7.49(s, 1H); 8.16(s. 1H); 8.82<s. 1H) 
MS - ESI: 470 [MH]' 

10 Elemental Analysis: Found C 51.5 H 4.5 N 13.8 

C :: II 2n NAFS0.4H : O0.95HCl Requires C 51.7 II 4.3 N 13.7% 

Example 29 

A suspension of 7-henzyloxy-4-chloro-6-methoxyquinazoline hydrochloride 
1 5 (169mg, O.Smmol). (prepared as described for the starting material in Example 1), 

and 4-chloro-2-fluoro-5-hydroxyaniline (97mg ? 0.6mmol), (EP 061741 A2). in isopropanol 
(5ml) was healed at reflux for 2 hours. The resulting precipitate was collected by filtration, 
washed with isopropanol and ether and dried under vacuum to give 7-henzyloxy-4-(4-chloro- 
2-fluoro-5-hydroxyanilino)-6-methoxyquinazoiinc hydrochloride ( 1 97mg. 85%). 
20 'H NMR Spectrum: (DMSOd A ) 4.0(s, 311); 5.36(s, 2H); 7.15(d. 1H): 7.4-7.5(m. 4H): 7.52(s. 
HI); 7.54(d, 2H); 8.23(s. IH):8.8(s. 1H); 10.6(s. 1H): 11.39(brs. 1H) 
MS - ESI: 426 [MH]' 

Elemental Analysis: Found C 57.1 H 4.2 N 8.9 

C :: H 1? NAClF0.15H : O 1HC1 Requires C 56.8 H 4.0 N 9.0% 
25 0.4isopropanol 

Example 30 

lJMAzodicarbonyl)dipiperidine (1.06g, 4.2mmol) in methylene chloride (15ml) 
was added dropwise to a solution of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6- 
30 rnethoxyquinazoline (448mg, 1 .4mmol), (prepared as described for the starting material in 

Example 24), tributylphosphine (848mg, 4.2mmol) and 4-(3-hydroxypropyl pyridine f322mg. 
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2.4mmol) in methylene chloride (15ml) and the mixture stirred for 3 hours at ambient 
remperaturc. Acetic acid (126mg. 2.1mmol) was added and the solvent was removed by 
evaporation. The residue was purified by column chromatography eluting with methylene 
chloridc/mcthanol (95/5). The purified product was triturated with ether, the resulting solid 

5 collected and dissolved in methylene chloride (20ml). 5M I lydrogen chloride in isopropanol 
solution (0.7ml) was added, the solution was diluted with isopropanol ( 5ml) and concentrated 
by evaporation to a total volume of 4ml. Ether was added and the resulting soild was 
collected by filtration, washed with ether and dried under vacuum to give 4-(4-chloro-2- 
fluoroaniIino)-6-methoxy-7-(3-(4-pyridyl)propoxy)quinazolinc hydrochloride (520mg, 

10 73%). 

'M NMR Spectrum: (DMSOdJ 2.3()<m. 2H): 3.09(t. 2H): 3.97(s. 3H); 4.27(t. 211): 7.42(s. 
1H); 7.44(d. 1H): 7.59(t. lH):7.67(dd. Ill); 7.95(d. 211): 8.34(s. lll):8.8(s. Ill): 8.82(d. 2H) 
MS - ESI: 439 [MH]' 

Elemental Analysis: Found C 53.6 H 4.8 N 10.7 

15 C 2 ,lI 20 N 4 O 2 ClF0.5H 2 O2HCI Requires C 53.1 H 4.6 N 10.6% 
0.1 isopropanol 



Example 31 

20 2M Aqueous sodium hydroxide ( 1 .5ml. 3mmol) was added to a solution of 4-(4- 

chloro-2-fluoro-5-methoxycarbonyloxyanilino)-6-methoxy-7-(3-(4- 

pyridyl)propoxy)quinazoline (1 .28g, 2.5mmol) in methanol (13ml) and the mixture stirred for 
2 hours at ambient temperature. Water was added and the mixture was adjusted to pH7 with 
2M hydrochloric acid. The resulting precipitate was collected by filtration, washed with water 

25 and dried under vacuum. This solid was dissolved in methylene chloride (30ml) and 

methanol (5ml) and a solution of 5M hydrogen chloride in isopropanol (2.5ml) was added. 
The solution was diluted with isopropanol and concentrated under vacuum to a total volume 
of 10ml. The resulting solid was collected by filtration, washed with isopropanol and then 
ether and dried under vacuum to give 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7- 

30 (3-(4-pyridyl)propoxy)quinazoiine hydrochloride (924mg. 70%). 
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'H NMR Spectrum: (DMSOd,,) 2.3(t. 2H); 3.12ft. 2H): 4.0(s. 3H); 4.28(t. 2H): 7.1 8(d. Ill): 
7.4(s. 1H): 7.52(d. Ill): 7.95(d. 211): 8.32(s. Ill); 8.82(s. Ill): 8.84(d. 2H): 10.65(s. IH): 
11.65fbrs. 1H) 
MS -ESI: 455 [MHJ' 

Elemental Analysis: Found C 51.9 H 4.5 N 10.7 

C,,H, (I NAC1F 0.55H,O 1.9HC1 Requires C 51.5 H 4.7 N10.5% 

The starting material was prepared as follows: 

l.r-(Azodicarbonyl)dipiperidine (2.52g. lOmmol) in methylene chloride ( 10ml) 
was added dropwise to a solution of 4-(2-fluoro-5-methoxycarbonyloxy-4-mcthylanilino)-7- 
hydroxy-6-methoxyquinazoline hydrochloride ( 1 .38g. 3.5mmol). (prepared as described for 
the starting material in Example 22). tributylphosphine (2g. 10.5mmol) and 4-(3- 
hydroxypropyl pyridine (720mg. 5.25mmol) in methylene chloride (25ml) and the mixture 
stirred lor 2.5 hours at ambient temperature. The solvent was removed by evaporation and the 
residue was triturated with petroleum ether. The solid product was collected by filtration and 
purified by column chromatography eluting with methylene chloride/methanol (95/5) to give 
4-(4-chloro-2-fluoro-5-methoxycarbonyloxyanilino)-6-methoxy-7-(3-(4- 
pyridyl)propoxy)quinazoline (1.2g. 67%). 

'H NMR Spectrum: (DMSOd,,) 2.l8(m. 2H): 2.84(t. 211): 3.9()(s. 3H): 3.97(s. 311): 4.2(1. 2H): 
7.21(s. 1H): 7.3(d. 2H); 7.72-7.82(m. 3H): 8.41(s. Ill): 8.47(d. 2H): 9.67(s, 1H) 
MS - ESI: 513 [MH|~ 

Example 32 

2M Aqueous sodium hydroxide (0.3ml. 6mmol) was added to a solution of 4-(2- 
fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-(2-(imidazol-l-yl)ethoxy)-6- 
methoxyquinazolinc (257mg, 5.5mmol) in methanol (5ml) and the mixture stirred for 1 hour 
at 40°C. Water and 1M hydrochloric acid (0.6ml) were added and the mixture concentrated to 
half volume by evaporation. The resulting solid was collected by filtration, dissolved in 
methylene chloride/methanol and a solution of 7M hydrogen chloride in isopropanol (0.4ml) 
was added. The volatiles were removed by evaporation, the solid residue was triturated with 
ether, collected by filtration and dried under vacuum to give 4-(2-fluoro-5-hydroxy-4- 
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methylaniiino)-7-(2«(imtdazol-l-yi)ethoxy)-6-methoxyquinazolinc hydrochloride ( 1 60mg. 
60%). 

m.p. I95-220°C 

'H NMR Spectrum: (DMSOdJ 2.16(s. 3H): 4.0(s, 3H); 4.63(t. 2H); 4.76(t, 2H); 6.90(d. 1H); 
5 7.1(d. 1H); 7.44(s, 1H): 7.72(s, 1H); 7.83(s, 1H); 8.31<s. 1H): 8.76(s. 1H); 9.20(s, 1H); 9.7(s, 
1H); 11.4(brs, 1H) 
MS -ESI: 410 [MH]' 

Elemental Analysis: Found C 52.3 H 5.1 N 13.7 

C 2l H 30 NAF0.3H : O 1.9HC1 Requires C 52.3 H 4.9 N 14.1% 

10 0.22isopropanol 

The starting material was prepared as follows: 

Diethyl azodicarboxylate ( 1 60mg, 1 .4rnmol) was added to a solution of 4-(2-fluoro- 
5-methoxycarbonyloxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline hydrochloride 

15 (261 mg, 0.7mmol), (prepared as described for the starting material in Example 22), 

triphenylphosphine (367mg, 1.4mmol) and 2-(imidazol-l-yl)ethanol (94mg, 0.84mmol), (J. 
Med. Chem. 1993. 25, 4052-4060), in methylene chloride (5ml) and the mixture stirred for 1 
hour at ambient temperature. Acetic acid (42mg, 0.7mmol) was added and the solvent was 
removed by evaporation. The residue was triturated with ether, the solid collected by 

20 filtration, dried under vacuum and purified by chromatography eluting with methylene 
chloridc/methanol (9/1 followed by 8/2) to give 4-(2-nuoro-5-methoxycarbonyloxy-4- 
methylanilino)-7-(2-(imidazol-l-yl)ethoxy)-6-methoxyquinazoIinc (250mg, 76%). 

Example 33 

25 AIM solution of tetrabutylammonium fluoride in THF (560^1, 0.56mmol) was 

added to a suspension of 4-(4-chloro-5-diphenyl-t-butylsilyioxy-2-fiuoroanilino)-7-(2- 
(imidazol-l-yl)ethoxy)-6-methoxyquinazoline (186mg, 0.28mmol) in THF (5ml) and the 
mixture stirred at 40°C for 1 hour. Water was added and the organic solvent was removed by 
evaporation. The resulting precipitate was collected by filtration, washed with water and 

30 dried by azeotroping with ethanol. The solid was dissolved in methylene chloride/mcthanol 
and a solution of 5M hydrogen chloride in isopropanol (0.5ml) was added. The volatiles were 
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removed by evaporation and Ihe residue was dissolved in isopropanol (1ml) and ether was 
added. The resulting precipitate was collected by filtration, washed with ether and dried 
under vacuum to give 4-(4-chloro-2-nuoro-5-hydroxyanilino)-7-(2-(imidazol-l-yl)ethoxy)- 
6-methoxyquinazoline hydrochloride (1 lOmg. 78%). 
5 'H NMR Spectrum: (DMSOd,,) 4.01 (s. 3H): 4.63(t. 2H): 4.75(1. 2H); 7.17(d. 1H): 7.46(s, 1H); 
7.5 l(d. Ill): 7.72(s. 1 1 1); 7.83(s. lH):8.36(s. lH);8.79(s. Ill); 9.2 1 (s. 1H); 10.63(brs. 1H); 
11.6(br s. Ill) 
MS - ESI: 430 [Mil]" 

Elemental Analysis: Found C 45.7 H 3.9 N 12.8 

10 C 20 M l7 N ? O,ClF 1HX>2HCI Requires C 45.8 H 4.1 N 13.1% 

0.09isopropanol 0.09mcthylene chloride 

The starting material was prepared as follows: 

A mixture of 7-benzyloxy-4-(4-chloro-2-fluoro-5-hydroxyanilino)-6- 

1 5 methoxyquinazoline (2.35g, 7mmol). (prepared as described for Example 29). imidazole 

(1.2g, 17.5mmol). t-butyldiphenylsilylchloride (2.1g. 7.7mmol)and 4- 

(dimethylamino)pyridine (20mg. 0. 1 6mmol) in DMF ( 1 0ml) was stirred for 2 hours at 

ambient temperature. Water (100ml) and ethyl acetate (30ml) were added, the resulting 

precipitate was collected by filtration, washed with water and dried under vacuum to give 7- 

20 benzyloxy-4-(4-chloro-5-diphcnyl-t-butylsilyloxy-2-lluoroanilino)-6-methoxyquinazolinc (2g. 
43%). 

'H NMR spectrum (DMSOd,,) 1.09(s. 9H); 3.86(s. 3H): 5.25(s. 2H); 7.04(d, IH): 7.23(s. 1H): 
7.32-7.5<m. 11H); 7.58(d. 1H); 7.65-7.72(m. 5H); 8.1(s. Ill); 9.25 (brs. IH) 
MS -ESI: 663 [MH]* 

25 A mixture of 7-benzyloxy-4-(4-chloro-5-diphenyl-t-butylsilyloxy-2-fluoroanilino)-6- 

methoxyquinazoline (2g. 3mmol) and 10% palladium-on-charcoal catalyst (400mg) in DMF 
(20ml). methanol (20ml) and ethyl acetate (20ml) was stirred under hydrogen at 1 .7 
atmospheres pressure for 2 hours. The catalyst was removed by filtration and the solvent 
removed by evaporation. The residue was purified by column chromatography eluting with 

30 methylene chloride/methanol (95/5 followed by 90/1 0). The purified product was triturated 
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with ether, collected by filtration and dried under vacuum to give 4-(4-chloro-5-diphenyUt- 
butylsi]yloxy-2-nuoroaniIino)-7-hydroxy-6-methoxyquinazoline ( 1 .65g, 95%). 
■H NMR spectrum (DMSOdJ 1.09(s. 9H): 3.87(s, 3H); 7.00(s, IH); 7.07(d. IH): 7.4-7.5(m. 
6H); 7.55(d, lH):7.62(s. Ill); 7.7(m. 4H); 8.04(s. IH): 9.!5(br s, IH); 10.34(brs. 1H) 
5 Diethyl azodicarboxylate (174mg, lmmol) was added to a solution of 4-{4-chloro-5- 

diphenyl-t-butylsiIyloxy-2-fluoroanilino)-7-hydroxy-6-mcthoxyquinazoIinc (288mg, 
O.Smmoih triphenylphosphine (262mg. lmmol) and 2-(imidazol-l-yl)ethanol (62mg. 
0.55mmol). (J. Med. Chem. 1993. 25. 4052-4060), in methylene chloride (5ml) and the 
mixture stirred for 1 hour at ambient temperature. Acetic acid (30mg, 0.5mmol) was added 
10 and the volatiles were removed by evaporation. The residue was triturated with eiher, the 
solid collected by filtration and dried under vacuum to give 4-(4-chloro-5-diphenyl-/- 

butylsilyloxy-2-tluoroanilino)-7-(2-(imidazol-l-yl)ethoxy)-6-methoxyquinazoli 
55%). 

MS - ESI: 668 |MH]' 

15 

Example 34 

A suspension of 4-(2-fluoro-5-methoxycarbonyIoxy-4-methyIanilino)-6-methoxy-7-(2- 
(4-pyridyl)ethoxy)quinazoline (300mg. 0.63mmol) and 2M aqueous sodium hydroxide 
(0.38ml. 0.76mmol) in methanol (6ml) was stirred at ambient temperature for 2 hours. Water 

20 was added and the mixture adjusted to pH7 with 2M hydrochloric acid. The precipitate was 
collected by filtration, washed with water, and dried under vacuum. The solid was dissolved 
in methylene chloride/methanol and a 5M solution of hydrogen chloride in isopropanol 
(0.5ml) was added. The mixture was diluted with isopropanol. and the methylene chloride 
and methanol solvents were removed by evaporation. The resulting precipitate was collected 

25 by filtration, washed with methylene chloride and dried under vacuum to give 4-(2-fluoro-5- 
hydroxy-4-methylaniIino)-6-methoxy-7-(2-(4-pyridyI)ethoxy)quinazoline hydrochloride 
(270mg, 94%). 

'H NMR Spectrum: (DMSOd 6 ) 2.16(s, 3H); 3.5(t, 2H); 3.99(s, 3H); 4.57(1, 2H); 6.89(d, IH); 
7.12(d. IH); 7.44(s. IH); 7.98(d. 2H); 8.24(s. IH); 8.78(s, IH): 8.81(d, 2H); 9.7(br s, IH); 
30 11.38(brs. IH) 



WO 97/22596 



PCT/GB96/03075 



-75- 



MS - ESI: 421 [MH] 



Elemental Analysis: 



Found 



C 55.5 



H 5.3 



C 2 ,Hi,N 4 0,F 0.3H,O 1HCI 
OJisopropanol 



Requires C 55.6 



H 5.1 



The starting material was prepared as follow : 

Diethyl azodicarboxylate (244mg, 1 .4mmol) was added to a suspension ot'4-(2- 
fluoro-5-meihoxycarbonyloxy-4-mcthylanilino)-7-hydroxy-6-mcthoxyquinazolinc 
hydrochloride (261 mg. ().7mmol), (prepared as described tor the starting material in Example 

10 22). triphcnylphosphinc (367mg. 1 .4mmol) and 2-(4-pyridyl)ethanol (104mg. 0.84mmol). 

(Zhur. Obshchci. Khim. 1958. 28. 103-1 10). in methylene chloride and the mixture stirred for 
30 minutes at ambient temperature. The solvent was removed by evaporation. The residue 
was suspended in ether and the ether then decanted. The resulting crude oil was purified by 
column chromatography eluting with methylene chloride/methanol (90/10) to give 4-(2- 

15 fluoro-5-methoxycarbonyloxy-4-methyIanilino)-6-methoxy-7-(2-(4- 
pyridyl)ethoxy)quina/oline (300mg. 90%). 

'H NMR Spectrum: (DMSOdJ 2.18(s, 3H); 3.16(t. 2H); 3.84(s. 3H): 3.92(s. 3H); 4.44(1. 2H): 
7.24(s, 1H): 7.29(d. IH); 7.40(d. 2H); 7.79(s. IH): 8.35(s. IH): 8.49(d. 211): 9.51(s. 1H) 
MS -ESI: 501 fMNaJ' 

20 

Example 35 

Using an analogous procedure to that described in Example 34. 4-(2-fluoro-5- 
methoxycarbonyloxy-4-methylaniIino)-6-methoxy-7-(3-thienylmethoxy)quinazoline (220mg. 
0.47mmol) was treated with 2M aqueous sodium hydroxide (0.47ml) to give 4-(2-fluoro-5- 
25 hydroxy-4-mcthylanilino)-6-methoxy-7-(3-thienylmcthoxy)quinazolinc hydrochloride 
(I80mg. 86%). 

'II NMR Spectrum: (DMSOdJ 2.l7(s, 311); 3.98(s. 3H); 5.34(s. 211); 6.89(d. IH); 7.15(d. 
IH); 7.27(d, III); 7.47(s. IH); 7.65(dd. IH); 7.75(s, IH): 8.18(s. IH); 8.77(s. IH); 9.7(brs. 
IH) 

30 MS -ESI: 412 [MH]' 
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Elemental Analysis; 
C :1 H J8 NAHS 0.2IUO 1HC1 
0.09isopropanol 

5 The starting material was prepared as follows: 

Using an analogous procedure to that described for the starting material in Example 
34, 4-(2-fluoro-5-methoxycarbony 

hydrochloride (261mg. 0.7mmol), (prepared as described for the starting material in Example 
22), was combined with 3-thiophenemethanol (96mg, 0.84mmol) to give, after purification by 
10 Hash chromatography eluting with methylene chloride/methanol (98/2), 4-(2-fluoro-5- 

methoxycarbonyIoxy-4-methyIan^^ (220mg. 
67%). 

'II NMR Spectrum: (DMSOdJ 2.18(s, 3H); 3.85(s. 3H): 3.93(s, 3H); 5.27(s, 2H); 7.23(d, 
1H); 7.30(d, 1H); 7.32(s, IH): 7.40{d, 1H); 7.59(dd, 1H): 7.66(s, 1H): 7.8 l(s, 1H); 8.35(s, 
15 lH);9.53(s, III) 

MS - ESI: 492 [MNa] 

Example 36 

A mixture of 4-(2-fluoro-5-mcthoxycarbonyloxy-4-mcthylaniIino)-7-hydroxy-6- 
20 mcthoxyquinazoline hydrochloride ( 1 87mg, 0.75mmol), (prepared as described for the 
starting material in Example 22). 4-bromomethylbenzonitrile (147mg. 0.75mmol) and 
potassium carbonate (173mg, 1.25mmol) in DMF (5ml) was heated at 50°C for 1 hour. 
Methanol (5ml) and potassium carbonate (138mg, lmrnol) were added and the mixture stirred 
at 65°C for 2 hours. The solvent was removed by evaporation, water was added to the residue 
25 and the mixture adjusted to pH7 with 2M hydrochloric acid. The resulting precipitate was 

collected by filtration, washed with water and dried under vacuum. The solid was purified by 
column chromatography eluting with methylene chloride/methanol (95/5). The purified 
product was triturated with ether, collected by filtration and dried. The solid was dissolved in 
methylene chloride/isopropanol and a 5M solution of hydrogen chloride in isopropanol 
30 (0.5ml) was added. The mixture was concentrated by evaporation and the resulting precipitate 
collected by filtration, washed with methylene chloride and dried under vacuum to give 7- 



Found C 55.5 II 4.5 N 9.0 
Requires C 55.9 II 4.4 N 9.2% 
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(4-cyanobcnzyloxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazolinc 

hydrochloride (60mg. 25%). 

m.p. 265-270°C 

'H NMR Spectrum: (DMSOd,,) 2.1 7<s. 3H); 4.02(s. 3H); 5.47(s, 2H); 6.89(d. 1H): 7.1 l(d. 
1H); 7.38(s. 1H); 7.7 l(d. 2H): 7.93(d, 2H); 8.23(s. Ill): 8.75(s. 1H): 9.67(s. 1H): 1 1.24(br s. 
1H) 

MS -ESI: 431 [MH]' 

Elemental Analysis: Found C 61.2 H 4.5 N 11.7 

CMoNAFO.lrU) 1HCI Requires C 61.5 1-14.3 N12.0% 

Example 37 

Diethyl azodicarboxylate (315ul. 2mmol) was added dropwise to a solution of 4-(4- 
chloro-2-fiuoroanilino)-7-hydroxy-6-methoxyquinazoline (319.5mg. lmmol). (prepared as 
described for the starting material in Example 24), triphcnylphosphinc (524mg. 2mmol) and 
2-(4-pyridyl)cthanol (160mg, 1.25mmol), (Zhur. Obshchei. Khim. 1958. 28. 103-1 10), in 
methylene chloride (7ml). The mixture was stirred for 1 hour at ambient temperature and the 
solvent was removed by evaporation. The residue was triturated with ether, the solid 
collected by filtration and purified by column chromatography eluting with 
methylene chloride/acctonitrile/methanol (85/10/5). The purified solid product was dissolved 
in a mixture of methylene chloride (50ml) and methanol (50ml) and 5M hydrochloric acid in 
isopropanol (0.5ml) was added. After diluting with isopropanol (20ml). the mixture was 
concentrated by evaporation. The precipitated solid was collected by filtration and dried 
under vacuum to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(4- 
pyridyl)ethoxy)quinazoline hydrochloride ( 1 25mg, 25%). 
m.p. 189-191°C 

'H NMR Spectrum: (DMSOd,; CF.COOD) 3.55(t. 2H): 3.99(s, 3H): 4.64(t. 2H): 7.46(s. 1H); 
7.48(d. 1H); 7.62(t. 1H): 7.67(dd. 1H); 8.16(d. 2H): 8.17(s. Ill); 8.88(s. 1H); 8.94(d, 1H) 
MS - ESI: 425 [MM]* 

Elemental Analysis: Found C 52.0 H 4.3 N 11.1 

C :: H lfi NAClF0.5H : O 1.95HC1 Requires C 52.3 H 4.2 Nll.1% 
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Example 38 

3-(Chlorornethyl)pyridine hydrochloride (328mg. 2mmol) was added to a mixture of 
4-(4-chloro-2-nuoroanilino)-7-hydroxy-6-methoxyquinazoline (319.5mg. lmmol), (prepared 

5 as described for the starting material in Example 24), potassium carbonate (442mg, 3.2mmol) 
and potassium iodide (33mg, 0.2mmol) in DMF (25ml) at ambient temperature and the 
reaction mixture then heated at 80°C for 2.5 hours. The mixture was allowed to cool and the 
volatiles were removed by evaporation. The residue was dissolved in a mixture of ethyl 
acetate ( 1 9ml) and methanol (1 ml) and the insolubles removed by filtration. The solvent was 

10 removed from the filtrate by evaporation and the residue was purified by column 

chromatography eluting with methylene chloride/acetonitrile/methanol (50/45/5). The 
purified product was dissolved in hot methylene chloride and saturated ethereal hydrogen 
chloride was added. The mixture was concentrated to half volume by evaporation, the 
resulting precipitate was collected by filtration and dried under vacuum at 70°C to give 4-(4- 

1 5 chloro-2-fluoroanilino)-6-methoxy-7- 

((3-pyridyl)mcthoxy)quinazolinc hydrochloride(103mg. 25%). 
m.p.2l6-221°C 

'H NMR Spectrum: (DMSOd 6 ) 4.03(s, 311); 5.48(s. 2H): 7.47(d, 1H); 7.54(s, 1H): 7.65(L 1H): 
7.7-7.8(m. 211): 8.25(d. !H):8.35(s, lll);8.75(d. lH);8.84(s. 1H); 8.90(s. 1H); 11.65(brs, 
20 111) 

MS - ESI: 41 1 [MHJ* 

Elemental Analysis: Found C 51.9 H 4.2 N 11.4 

C 2I H I6 N 4 0 2 C1F 0.8H 2 O 1.6HC1 Requires C 52.2 H 4.0 N 11.6% 

25 Example 39 

Using an analogous procedure to that described in Example 38. 4-(4-chloro-2- 
nuoroanilino)-7-hydroxy-6-methoxyquinazoline (319.5mg, lmmol), (prepared as described 
for the starting material in Example 24), was reacted with 2-(chloromethyl)pyridine 
hydrochloride (310mg, 1.9rnmol) to give 4-(4-chloro-2- 
30 fluoroanilino)-6-methoxy-7-((2-pyridyl)methoxy )quinazoline ( 1 46mg. 33%). 
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m.p. 215-218°C 

'H NMR Spectrum: (DMSOd,,) 3.98(s. 3H): 5.4(s, 2H); 7.3(s. 1H); 7.32-7.42(m. 2U): 
7.52-7.62(m. 3H); 7.85(s, 1H): 7.90(t. Ill): 8.35(s. 1H): 8.65(d. IFF): 9.6(s. IH) 
MS - ESI: 41 1 [MH] 

5 Elemental Analysis: Found C 59.7 H 3.9 N 13.1 

C,,1I U> N. 1 0,C1F 0.5H : O Requires C 60.1 H 4.1 N13.3% 

Example 40 

Diethyl azodicarboxylate (128ul, 1.5mmol) was added dropwise to a solution of 4- 
1 0 (4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (250mg. 0.78mmol). (prepared 
as described for the starting material in Example 24). triphcnylphosphine (410mg. 1 .5mmol) 
and 2-(l-methylimidazol-2-yl)ethanol (147mg, 1.15mmol). (EP 06751 12 Al ), in methylene 
chloride (4ml) and the mixture was stirred for 30 minutes at ambient temperature. Further 
triphenylphosphinc (143mg, 0.52mmol) and diethyl azodicarboxylate (85ul. lmmol) were 
1 5 added and the mixture stirred for 1 hour at ambient temperature. The solid product was 
collected by filtration and washed with methylene chloride. The solid was dissolved in a 
mixture of methylene chloride (25ml ) and methanol (25ml). and a solution of 2.9M ethereal 
hydrogen chloride (2ml) was added. The mixture was concentrated by evaporation and the 
resulting precipitate was collected by filtration, washed with ether and dried under vacuum to 
20 give4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(l-methylimidazol.2- 
yl)ethoxy)quinazoIine hydrochloride ( 1 33mg. 34%). 
m.p. 224-229°C 

'H NMR Spectrum: (DMSOd (l ) 3.62(t, 2H); 3.94(s, 3H); 4.0(s. 3H); 4.59(t. 2H); 7.43(d. 1 H); 
7.46(s, lH):7.6(t, 1H): 7.6-7.7(m. 3H);8.41(s. 1H): 8.78(s. 1H); 11.75(brs. 1H) 
25 MS - ESI: 428 [MH] 

Elemental Analysis: Found C 48.8 H 4.4 N 13.4 

C :I H I9 N 5 0,C1F 1H,0 2HCI Requires C 48.6 H 4.5 N 13.5% 



Example 41 

A mixture of 4-(4-chloro-2-fiuoroanilino)-7-hydroxy-6-methoxyquinazoline 
(3l9.5mg. lmmol). (prepared as described for the starting material in Example 24). potassium 
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carbonate (414mg, 3mmol), potassium iodide ( 16mg, 0. lmmol) and 4- 
chloromethylpyrimidine (257mg. 2mmol) in DMF (20ml) was heated at 80°C for 2 hours. 
The solvent was removed by evaporation and the residue was triturated with water. The solid 
was collected by filtration and dried under vaccum. The solid was purified by column 
5 chromatography eluting with methylene chloride/methanol (95/5). The purified white solid 
was suspended in methanol (25ml) and a solution of 7.5M hydrogen chloride in methanol 
(20ml) was added. The resulting solid product was collected by filtration, washed with 
methanol and then pentane and dried under vacuum to give 4-(4-chloro-2- 
fluoroanilino)-6-mcthoxy-7-((pyrimidin-4-yl)methoxy)quinazoline hydrochloride ( 1 72mg. 
10 42%). 

m.p. 237-239°C 

'H NMR Spectrum: (DMSOd,,: CF,COOD)4.07(s. 3H): 5.53(s. 211): 7.40(s. 1H); 7.46(dd. 
1H): 7.65(t, 1H): 7.68-7.72(m. 2H); 8.26(s. 1H); 8.85(s. 1H): 8.91(d. 1H): 9.25(s. 1H) 
MS -ESI: 412 [MH]" 

15 Elemental Analysis: Found C 49.5 H 3.6 N 14.1 

C, 0 H l5 N 5 O : CIF0.5H : O 1.85HC1 Requires C 49.2 H 3.7 N 14.3% 

The starting material was prepared as follows: 

A solution of 4-mcthylpyrimidine (2g. 21.2mmol). N-chlorosuccinimidc (4.26g. 

20 31.9mmol) and benzoyl peroxide (500mg. 2. lmmol) in carbon tetrachloride (100ml) was 

heated at 80°C for 2 hours. The mixture was allowed to cool, the insolublcs were removed by 
filtration and the solvent was removed from the filtrate by evaporation. The residue was 
purified by column chromatography eluting with methylene chloride to give 4- 
chloromethylpyrimidine (257mg, 10%). 

25 'H NMR Spectrum: (DMSOd,,) 4.8 l(s.2H): 7.70(d. 1H): 8.88(d.lH): 9.21(s. IH) 

Example 42 

2M Aqueous sodium hydroxide solution (900ul) was added to a solution of 
4-(3-acetoxy-4-methylanilino)-6-methoxy-7-((l-methylbenzimidazol-2- 
30 yl)methoxy)quinazoline (290mg. 0.6mmol) in methanol ( 1 5ml) and methylene chloride 
(12ml) and the mixture stirred for 25 minutes at ambient temperature. The solvent was 
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removed by evaporation and the residue was partitioned between ethyl acetate and water. The 
organic layer was separated, washed with water and brine, dried (MgSO,) and the solvent 
removed by evaporation. The solid residue was purified by column chromatography cluting 
with methylene chloride/methanol (97/3 and 95/5). The purified white solid was suspended in 
5 methanol (20ml) and a solution of 7.5M hydrochloric acid in methanol (2 equivalents) was 
added. The solid was collected by filtration, washed with methanol and then pentane and 
dried under vacuum at 50°C to give 4-(3-hydroxy-4-methylanilino)-6-methoxy-7-((1> 
mcthylbcnzimidazol-2-yl)methoxy)quinazoiine hydrochloride (106mg. 37%). 
'H NMR Spectrum: (DMSOd f) ; CF,COOD) 2.17(s. 3H): 4.04(s. 3H); 4.15(s. 3H): 6.01 (s. 2H): 
10 7.0(dd, 1H): 7.1 l(d. 1H); 7.18(d. 1H); 7.6-7.75(m. 3H): 7.89(d. Ill): 8.05(d. 1H): 8.27(s. 1H): 
8.86(s. 1H) 

MS-ESI:469{MNaJ' 

The starting material was prepared as follows: 
15 A solution of 1 -methylbcnzimidazole (2.5g. 19mmol), (J. Chem. Soc. 1929. 2820- 

2828). and paraformaldehyde (2g) was heated at 165°C for 30 minutes. Further 
paraformaldehyde (Ig) was added and heating continued for 2 hours. The mixture was 
allowed to cool and was purified by column chromatography eluting with methylene chloride, 
followed by methylene chloride/methanol (95/5) to give 2-hydroxymethyl-l- 
20 mcthylbenzimidazole ( 1 .34g. 45%). 

'H NMR Spectrum: (DMSOd,,) 3.84(s. 3H); 4.73(s. 2H); 5.57(br s. IH): 7.19(t, 1H): 7.25(t. 
1H): 7.54(d, 1H): 7.60(d, 1H) 
MS -ESI: 185 [MNaf 

A solution of 2-hydroxymethyl-l-methylbenzimidazole (l.lg, 6.7mmol) in thionyl 
25 chloride ( 1 0ml) was stirred at ambient temperature for 1 5 minutes and then heated at reflux 
for 1 5 minutes. The volatiles were removed by evaporation and the residue purified by 
column chromatography eluting with methylene chloride/methanol (95/5) to give 2- 
chloromethyl-l-methylbenzimidazole (506mg. 36%). 

'H NMR Spectrum: (DMSOd 6 ; CF,COOD) 4.07(s. 3H): 5.38(s. 2H); 7.6-7.7(m. 211): 7.9(d. 
30 IH): 8.05(dd. 1H) 
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MS-ESI: 181 [MHV 

A mixture of4-(3-acetoxy-4-methylanilino)-7-hydroxy-6- 
methoxyquinazoline hydrochloride (240mg, 0.64mmol). (prepared as described for the 
starting material in Example I ). potassium carbonate (310mg, 2.25mmol), potassium iodide 
5 ( lOmg. 0.064mmol) and 2-chloromethyl-l-methylbenzimidazole ( 153mg. 0.7mmol) in DMF 
(12ml) was heated at 65°C for 3 hours. Further 2-chloromethyI-l-methylbcnzimidazoIe 
(90mg. 0.41mmol) and potassium carbonate (165 mg. 1.2mmoI) were added and heating 
continued for 2 hours. The solvent was removed by evaporation and the residue was 
partitioned between ethyl acetate and water. The organic layer was separated, washed with 
10 water and brine, dried (MgS0 4 ) and the solvent removed by evaporation. The residue was 
triturated with water and the solid product collected by filtration, washed with ether and dried 
under vacuum to give 4-(3-acetoxy-4-methylanilino)-6-methoxy-7-(( 1-methylbenzoimidazol- 
2-yI )methoxy Jquinazolinc (292mg, 95%). 
MS - ESI: 506 [MNa|* 

15 

Example 43 

2M Aqueous sodium hydroxide solution (700jil, l.4mmol) was added to a 
suspension of 7-((2-chloro-6-methyl-4-pyridyl)mcthoxy)-4-(2-fluoro-5-methoxycarbonyloxy- 
4-methylanilino)-6-mcthoxyquinazoline (360mg, 0.7mmol) in methanol (10ml) cooled at 5°C 

20 and the mixture was then stirred for 30 minutes at ambient temperature. The solvent was 
removed by evaporation, the residue diluted with water (1 0ml) and the mixture adjusted to 
pH7 with 1M hydrochloric acid. The resulting solid was collected by filtration, washed with 
water and ether, and dried under vacuum. This solid was dissolved in methanol (5ml) and a 
7M solution of hydrogen chloride in methanol (3ml) was added. The precipitate was collected 

25 by filtration, washed with methanol and dried under vacuum to give 7-((2-chloro-6-mcthyl-4- 
pyridyl)methoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline 
hydrochloride (273mg, 74%). 

'H NMR Spectrum: (DMSOd,; CF>COOD) 2.18(s. 3H); 2.50(s, 3H); 4.04(s, 311): 5.42(s. 2H); 
6.9(d, 1H); 7.1 2(i HI); 7.35(s, 1H); 7.38(s, 1H): 7.42(s, 1H); 8.21(s, 1H): 8.81(s. Ill) 
30 MS -ESI: 455 [MH]" 
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Elemental Analysis: Found C 49.8 H 4.8 N 10.0 

C 2 ,H :0 N 4 0,C1F 1.5H : 0 1.9HC1 Requires C 50.1 H 4.6 N 10.2% 

The starting material was prepared as follows: 
5 A solution of 2-chloro-6-methyl-4-pyridinccarboxylic acid (2g. 12mmoi) in ethanol 

(100ml) and concentrated sulphuric acid (10ml) was heated at reflux for 2 hours. The 
volatiles were removed by evaporation and the residue was dissolved in methylene chloride. 
The solution was washed with a saturated aqueous sodium hydrogen carbonate solution and 
brine, dried (MgSO,) and the solvent removed by evaporation. The residue was purified by 
1 0 column chromatography cluting with ethyl acetate/petroleum ether ( 1/9) to give ethyl 2- 
chloro-6-methyl-4-pyridinecarboxylate (2g. 86%). 

'HNMR Spectrum: (CDC1,) 1.4l(t. 3H); 2.6(s. 3H); 4.40(q. 2H>: 7.63(s. 1H); 7.69(s. 1H) 
MS - ESI: 200 [MH]" 

Elemental Analysis: Found C 54.4 H 5.3 N 7.0 

15 C 9 H IO NO,C1 Requires C 54.1 H 5.0 N 7.0% 

Lithium aluminium hydride (350mg. 9.26mmol) was added in portions to a solution 
of ethyl 2-chloro-6-methyl-4-pyridinecarboxylate (1.85g. 9.26mmol) in THF (40ml) cooled at 
0°C. The mixture was stirred for 1 5 minutes at 0°C and acetic acid (2ml) was added. The 
mixture was partitioned between ethyl acetate and water and the aqueous layer was adjusted to 
20 pH7.5 with 5 % aqueous sodium hydrogen carbonate solution. The organic layer was 
separated, washed with water and brine, dried (MgSCV,) and the solvent removed by 
evaporation. The residue was purified by column chromatography eluting with ethyl 
acetate/petroleum ether (35/65) to give 2-chloro-4-hydroxymethyl-6-methylpyridine (1.28g, 
88%). 

25 'H NMR Spectrum: (CDCI,) 1 .92(1. 1 H); 2.53(s. 3H): 4.70(d. 2H ); 7.06(s. I II); 7. 1 6(s. 1 H) 
MS - ESI: 157[MH]' 

Elemental Analysis: Found C 53.1 H 5.3 N 8.7 

C 7 H s NOCl Requires C 53.3 II 5.1 N 8.9% 

Diethyl azodicarboxylate (296ul. 1 .88mmol) was added dropwise to a solution of 4- 
30 (2-fluoro-5-methoxycarbonyloxy-4-mcthylanilino)-7-hydroxy-6-methoxyquinazoline 
hydrochloride (350mg, 0.94mmol). (prepared as described for the starting material in 



WO 97/22596 



PCT/GB96/03075 



-84- 



Example 22), triphenylphosphine (492mg, 1.88mmol) and 2-chloro-4-hydroxymethyl-6- 
methylpyridine ( 178mg, 1 .12mmol) in methylene chloride (30ml) and the mixture stirred for 
30 minutes at ambient temperature. The solvent was removed by evaporation and the residue 
was purified by column chromatography eluting with ethyl acctate/methylenc chloride 

5 (75/25). The purified product was triturated with ether, the solid collected by filtration, 

washed with ether and dried under vacuum to give 7-((2-chloro-6-methyU4-pyridyr)methoxy)- 
4-(2.fluoro-5-methoxycarbonyloxy-4-methylanilino).6-methoxyquinazoline (373 mg, 78%). 
'H NMR Spectrum: (DMSOdJ 2.15(s, 3H): 2.5(s, 3H); 3.85(s, 3H); 3.98(s, 3H); 5.35(s. 2H): 
7.25(s, 1H): 7.3(d, 1H); 7.35<s, 1H); 7.4(m. 2H): 7.85(s, 1H); 8.35(s, lll);9.58(s, 111) 

10 MS - ESI: 513 [MH]" 



Example 44 

A mixture of 4-(4-chloro-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline 
(1 12mg, O.35mmol). potassium carbonate (138mg. Immol) and 4-(chloromethyl)pyridine 

1 5 hydrochloride (59mg, 0.36mmol) in DMF (2ml) was heated at 80°C for 1 hour. The mixture 
was allowed to cool and partitioned between ethyl acetate and water. The organic layer was 
separated, washed with water and brine, dried (MgS0 4 ) and the solvent removed by 
evaporation. The residue was purified by column chromatography eluting with methylene 
chloride/mcthanol (95/5 ) to give 4-(4-chloro-2-fluorophcnoxy)-6-mcthoxy-7- 

20 ((4-pyridyI)methoxy)quinazoline (1 15mg, 80%). 
m.p. 197-198°C 

■H NMR Spectrum: (DMSOdJ 4.03(s, 311); 5.46(s, 2H); 7.45(d, 1H); 7.49(s. 1H); 7.5(d. 211); 
7.58(t, 1H); 7.62(s, 1H); 7.72(dd. 1H); 8.58(s, 1H): 8.65(d, 2H) 
MS -ESI: 412 [MH]" 

25 Elemental Analysis: Found C 59.5 H 3.9 N 9.6 

C 2l H l5 N ? O,CIF0.8H 2 O Requires C 59.2 H 3.9 N 9.9% 



The starting material was prepared as follows: 

4-Chloro-2-fluoro-phenol (264mg, 1.8mmol) was added to a solution of 7- 
30 benzyloxy-4-chloro-6-methoxyquinazoline hydrochloride (506mg, 1 .5mmol), (prepared as 
described for the starting material in Example 1 ). in pyridine (8ml) and the mixture heated at 
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reflux for 45 minutes. The solvent was removed by evaporation and the residue partitioned 
between ethyl acetate and water. The organic layer was washed with 0.1 M hydrochloric acid, 
water and brine, dried (MgSO,) and the solvent removed by evaporation. The solid residue 
was triturated with petroleum ether and the crude product collected by filtration and purified 
5 by flash chromatography eluting with methylene chloride/ether (9/1 ) to give 7-benzyloxy-4- 
(4-chloro-2-fluorophenoxy)-6-methoxyquinazoline (474mg. 77%) as a cream solid, 
m.p. 17<M80°C 

'H NMR Spectrum: (DMSOd,,) 3.99(s. 3H): 5.36(s. 3H); 7.35-7.5(m. 4H): 7.55-7.65(m. 5H); 

7.72(d. lH):8.6(s. 1H) 
10 MS - ESI: 41 1 fMH} 

Elemental analysis: Found C 63.4 H 4.1 N 6.8 

C 23 H,,,C1FNA 0.06H : O 0.05CH,CU Requires C 63.6 II 3.9 N 6.7% 

A solution of 7-benzyloxy-4-(4-chloro-2-fluorophenoxy)-6-methoxyquinazoline 

(451mg. 1 .lmmol) in TFA (4.5ml) was heated at reflux for 3 hours. The mixture was diluted 
1 5 with toluene and the volatiles removed by evaporation. The residue was triturated with 

methylene chloride, collected by filtration, washed with ether and dried under vacuum to give 

4-(4-chIoro-2-fluorophenoxy)-7-hydroxy-6-mcthoxyquinazoline(320mg. 90%). 

'H NMR Spectrum: (DMSOd f) ) 4.0(s. 3H): 7.27(s. 1H): 7.43(dd, III); 7.56(t. 1H); 7.57(s. 1H): 

7.72(dd. 1H): 8.5(s. IH) 
20 MS - ESI: 321 [MH]' 

Example 45 

A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline 
(320mg, lmmol), (prepared as described for the starting material in Example 24), potassium 

25 carbonate (414mg. 3mmol), potassium iodide (40mg) and 4-(chloromethyl)pyridine 
hydrochloride (250mg. 1.5mmol) in DMF (15ml) was heated at 60°C for 2 hours. The 
mixture was allowed to cool and partitioned between ethyl acetate and water. The organic 
layer was separated, washed with water and brine, dried (MgSOj and the solvent removed by 
evaporation. The residue was suspended in ethanol (20ml) and concentrated hydrochloric 

30 acid (0.5ml) was added. The volatiles were removed by evaporation and the solid residue was 
azeotroped with toluene. The solid product was recrystallised from isopropanol to give 4-(4- 
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chIoro-2-fluoroanilino)-6-methoxy-7-((4-pyridyl)methoxy)quinazoline hydrochloride 
(335mg. 70%). 

'H NMR Spectrum: (DMSOdJ 4.1(s. 3H): 5.69(s, 211): 7.46(dd. 1H); 7.52(s. 1H); 7.62(t, 1H); 
7.69(dd. 1H): 8.03(d, 2H): 8.55(s. 1H): 8.83(s. 1H): 8.93(d. 2H) 
5 MS - ESI: 411 fMH]* 

Elemental Analysis: Found C 51.0 H 3.9 N 11.2 

C sl Il, 6 NACIF0.5H 2 O 1.95HC1 Requires C 51.4 H 3.9 N 11.4% 

Example 46 

10 Diethyl azodicarboxylate (261 mil. 1.5mmol) was added dropwise to a suspension of 

4-(4-chloro-2-(luoroanilino)-7-hydroxy-6-methoxyquina7.oline ( 1 60mg. 0.5mmol). (prepared 
as described for the starting material in Example 24). triphcnylphosphine (393mg. 1.5mmol) 
and 2-(N-(2.6-dimethyl-4-pyridyl)-N-methylamino)ethanol (125mg, 0.7mmol) in methylene 
chloride (5ml ) and the mixture stirred for 2 hours at ambient temperature. Methanol ( 1 0 

1 5 drops) was added and the mixture was poured on to a column of neutral aluminium oxide and 
the product was separated by elution with methylene chloride/acetonitrile/methanol 
(60/35/35). The purified solid product was triturated with ether and collected by filtration. 
The solid was dissolved in methylene chloride/methanol and a solution of 3M ethereal 
hydrogen chloride ( 1 ml) was added. The solid was collected by filtration, washed with ether 

20 and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-7-(2-(N-(2,6-dimcthyl-4- 
pyridyl)-N-methylamino)ethoxy)-6-mcthoxyquinazolinc ( 1 70mg. 61 %). 
m.p. 208-212°C 

'H NMR Spectrum: (DMSOd„; CF,COOD) 2.52(s, 6H); 3.26(s, 3H); 3.98(s. 3H): 4.12(t, 211): 
4.46(t. 2H): 6.8(br s. lH);7.1(brs. lH);7.38(s. lH);7.46(dd. Ill); 7.62(t. 1H): 7.67(dd. 1H): 
25 8.18(s. lH);8.89(s. 1H) 
MS - ESI: 482 [MH]' 

Elemental Analysis: Found C 52.2 H 5.2 N 12.2 

C 25 II 35 NAC1F 1H,0 2HCI Requires C 52.4 H 5.1 N 12.2% 
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The starting material was prepared as follows: 
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A solution of 4-chloro-2.6-dimcthyIpyridine (849mg, 6mmol). (J. Het. Chem. 1990. 
1841), in 2-(methylamino)cthanol (1.35g, 18mmol)and 3M ethereal hydrogen chloride (3 
drops) was heated at 140°C for 1 hour. The reaction mixture was allowed to cool and was 
diluted with water. The insolubles were removed by filtration and the aqueous filtrate was 
5 poured onto a suspension of magnesium sulphate (50g) in ethyl acetate (100ml). The 

insolubles were removed by filtration and the filtrate dried (MgS0 4 ) and the solvent removed 
by evaporation. The solid residue was triturated with ether, collected by filtration and dried 
under vacuum at 50°C to give 2-fN-(2.6-dimethyI-4-pyridyl)-N-methylamino)cthanol 
(%0mg. 90%). 
10 m.p. 139-144°C 

'H NMR Spectrum: (CDClO 2.4(s. 6H); 3.0(s. 311): 3.51(1. 211); 3.8 1 (L 211): 6.26(s. 2H) 
MS - ESI: 181 [MHf 

Example 47 

1 5 Diethyl azodicarboxylate (26 1 mg ? 1 .5mmol) was added dropwise to a suspension of 

of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-mcthoxyquinazoline ( 160mg. O.Smmol). 
(prepared as described for the starting material in Example 24). triphenylphosphine (393mg, 
1 ,5mmol) and 2-(N-(4-pyridyl)amino)ethanol (97mg, 0.7mmol) in methylene chloride (8ml) 
and the mixture stirred for 2 hours at ambient temperature. The mixture was diluted with 

20 ethyl acetate (5ml). the solid product was collected by filtration and purified by 
chromatography on an aluminium oxide column cluting with methylene 
chloridc/acetonitrile/methanol (60/35/5). The purified solid was triturated with ether and 
collected by filtration. The solid was dissolved in a mixture of methylene chloride/methanol 
and 3M ethereal hydrogen chloride (0.5ml) was added. The volatiies were removed by 

25 evaporation, the solid residue was suspended in ether, collected by filtration, washed with 
ether and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(N-(4- 
pyridyl)amino)cthoxy)quinazoline hydrochloride (95mg. 37%). 

'H NMR Spectrum: (DMSOd 6 ; CF.COOD) 3.87(t, 2H); 4.00(s. 3H); 4.43(t. 2H): 6.97(dd. 
1H); 7.15(dd. 1H): 7.43(s, 1H): 7.46(dd, 1H); 7.66(t. 1H); 7.68(dd. 1H): 8.12(d. 1H); 8.21(s. 
30 lH):8.34(d. lH);8.89(s. 1H) 
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MS - ESI: 440 [MH]' 

Elemental Analysis: Found C 50.0 H 4.3 N 13.2 

C„H,„N 5 0 3 C1F 0.8H : O 2HC1 Requires C 50.0 II 4.3 N 13.2% 

5 The starting material was prepared as follows: 

Using a procedure analogous to that described for the starting material in Example 
46. 4-chloropyridine (3g. 20mmol) was treated with aminoethanol (6.1g ? O.lmol) to give 2- 
(N-(4-pyridyl) iaminoethanol (400mg. 25%). 
m.p. J 10-1 IPC 

10 'H NMR Spectrum: (CDCI,) 3.3(m. 2H); 3.81(m. 2H); 4.94(br s. 1H): 6.44(d. 2H): 8.13(d. 
2H) 

MS -ESI: 138 [MH]* 
Example 48 

1 5 Using a procedure analogous to that described in Example 47. 3-(N-mcthyl-N-(4- 

pyridyl)amino)propanol (1 16mg. 0.7mmol) was treated with 4-(4-chloro-2-fluoroanilino)-7- 
hydroxy-6-methoxyquinazoline ( 160mg, 0.5mmol), (prepared as described for the starting 
material in Example 24). to give 4-(4-chloro-2-fluoroanUino)-6-methoxy-7-(3-(N-methyl-N- 
(4-pyridyl)amino)propoxy)quinazolinc hydrochloride ( 1 50mg. 55%). 

20 m.p. 243-248°C 

'H NMR Spectrum: (DMSOd,,; CD,COOD) 2.2(t. 211); 3.2 1 (t. 3H); 3.82(1. 2H); 4.0(s. 3H); 
4.3 l(t, 2H); 6.95(br s. 1H); 7.2(br s. 1H); 7.39(s. 1H); 7.46(dd. 1H); 7.62(1. 1H); 7.68(dd. Ill); 
8.2(s. 1H); 8.3(br s. 2H); 8.87(s. 1H) 
MS -ESI: 468 [MH]* 

25 Elemental Analysis: Found C 51.4 H 5.1 N 12.9 

C 24 H 2 ,N 5 0,C1F 1.2IU) 1.95HC1 Requires C 51.4 H 4.9 N 12.5% 
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The starting material was prepared as follows: 

Using a procedure analogous to that described for the starting material in Example 
46, 4-chloropyridine (885mg. 59mmol) and 3-(methylamino)propanol (2.1g. 0.23mmol). 
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(Tctrahedron Lett. 1994, 35, 1545-1548), were heated for 8 hours to give 3-(N-methyl-N-(4- 
pyridyl)amino)propanol (979mg. 61%). 

■H NMR Spectrum: (CDC1,: CD,COOD) 1.8-1.9(m. 2H): 3.16(s. 3H); 3.6-3.75(m. 4H); 6.8(br 
s. 2H): 8.30(d. 2H) 
5 MS -ESI: 166 [MH]" 

Example 49 

Diethyl azodicarboxylatc (261mg. 1.5mmol) was added dropwise to a suspension of 
4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquina7.oline (160mg. O.Smmol). (prepared 

1 0 as described for the starting material in Example 24). triphenylphosphine (393mg. 1 .5mmol) 
and l-(2-hydroxyethyl)-2-methylimidazole (88mg. 0.7mmol), (Chem.Abs. 1964. 60. 2949). in 
methylene chloride (8ml) and the mixture stirred for 2 hours at ambient temperature. The 
mixture was diluted with ether (8ml) and the solid product was collected by filtration. The 
solid was dissolved in methylene chloride/methanol and a solution of 3M ethereal hydrogen 

15 chloride (0.5ml)was added. The resulting precipitate was collected by filtration, washed with 
ether and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(2- 
methylimidazol-l-vi)ethoxy)quinazoline hydrochloride ( 1 80mg, 72%). 
'H NMR Spectrum: (DMSOd,,; CF.COOD) 2.79(s. 3H); 4.02(s. 3H): 4.59(t. 2H): 4.72(t. 2H); 
7.40(s. Ill): 7.45(d. 1H); 7.60(s. 1H); 7.62(1. 1H): 7.67(dd. 1H): 7.71(s. 1H): 8.23(s. 1H): 

20 8.89(s. IH) 

MS - ESI: 428 [MH] 

Elemental Analysis: Found C 47.9 II 4.7 N 13.3 

C,,H,,NX>,C1F 1.4H,0 2.1HC1 Requires C 47.6 H 4.6 N 13.2% 

25 Example 50 

Diethyl azodicarboxylate (295ul. 1 .8mmol) was added dropwise to a solution of 1 - 
(3-hydroxypropyl)imidazole (102mg. 0.81mmol), (EP 0060696 Al), 4-(4-chloro-2- 
fluoroanilino)-7-hydroxy-6-methoxyquinazoline (200mg. 0.62mmol), (prepared as described 
for the starting material in Example 24). and triphenylphosphine (492mg, 1 .8mmol) in 
30 methylene chloride (4ml) and the mixture stirred for 2 hours at ambient temperature. The 

solvent was removed by evaporation and the residue was purified by column chromatography 
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eluting with methylene chloride/acetonitrile/methanol (60/35/5). The purified solid was 
dissolved in methylene chloride/methanol and 5M ethereal hydrogen chloride (2ml) was 
added. The volatiles were removed by evaporation, the solid residue was suspended in ether, 
collected by filtration, washed with ether and dried under vacuum to give 4-(4-chloro-2- 
5 fluoroanilino)-7-(3-(imidazoI-1 -yl)propoxy)-6-methoxyquinazoline hydrochloride ( 1 1 4mg. 
36%). 

'H NMR Spectrum: (DMSOd,; CF,COOD) 2.5(m, 2H); 3.99(s, 3H); 4.32(L 2H); 4.45(t. 2H); 
7.39(s, IH); 7.45(dd, 1H): 7.61(1, 1H); 7.66(dd, 1H): 7.71(s. 1H); 7.84(s. 1H); 8.19(s. 1H); 
8.77(s, lH);9.20(s, 1H) 
10 MS -ESI: 428 [MH]" 

Elemental Analysis: Found C 48.2 H 4.5 N 13.2 

C 2l H w N s 0 2 CIF 1.2H 2 0 1.9HC1 Requires C 48.6 H 4.5 N 13.5% 

Example 51 

1 5 7-(2-Bromoethoxy)-4-(4-chloro-2-fluoroanilino)-6-methoxyquinazoline (98mg, 

0.23mmol) was added to a solution of 4-methyl-4H-1.2,4-triazole-3-thiol (40mg, 0.34mmol) 
and potassium-t-buloxide (36mg, 0.32mmol) in DMF (1ml) and the mixture heated at 40°C 
for 30 minutes. The reaction mixture was allowed to cool and was partitioned between 
ammonium chloride and ethyl acetate. The organic layer was separated, washed with water 

20 and brine, dried (MgSO.,) and the solvent removed by evaporation. The residue was purified 
by column chromatography eluting with a gradient of methylene chloride/methanol (95/50 to 
80/20). The purified solid product was triturated with ether and collected by filtration. The 
solid was dissolved in methylene chloride/methanol and 3M ethereal hydrogen chloride 
(0.5ml) was added. The volatiles were removed by evaporation and the residue was 

25 crystallised from methylene chloride and ether. The solid was collected by filtration, washed 
with ether and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(4- 
methyl-4H-l^,4-triazol-3-ylthio)ethoxy)-quinazoIine hydrochloride (90mg. 79%). 
l H NMR Spectrum: (DMSOd 6 ; CF,COOD) 3.78(s, 3H); 3.81(t, 2H); 3.99(s, 3H); 4.57(t, 211): 
7.40(s, 1H); 7.46(dd, 1H); 7.62(t, 1H); 7.67(dd, 1H): 8.16(s, 1H); 8.89(s, 1H): 9.68(s, 1H) 

30 MS - ESI: 461 [MH]* 
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Elemental Analysis: Found C 43.7 H 3.9 N 14.9 

C JO H IK N,,0 : C1FS 1H ; 0 2HC1 Requires C 43.5 H 4.0 N 15.2% 

The starting material was prepared as follows: 
5 1 .2-Dibromoethane (725mg, 4mmol ) was added by portions of 70pl every 30 

minutes to a mixture of 4-(4-chIoro-2-tluoroaniiino)-7-hydroxy-6-methoxyquinazoline 
(320mg. Immol), (prepared as described for the starting material in Example 24). and 
potassium carbonate (552mg. 4mmol) in DMF (5ml) heated at 35°C. The mixture was stirred 
for a further 30 minutes after the completion of the addition and then partitioned between 

1 0 ethyl acetate and water. The organic layer was separated, washed with water and brine, dried 
(MgS0 4 ) and the solvent removed by evaporation. The residue was triturated with petroleum 
ether/ether, the solid was collected by filtration and dried under vacuum to give 7-(2- 
bromoethoxy)-4-(4-chloro-2-fluoroanilino)-6-methoxyquinazoline (200mg. 47%). 
'II NMR Spectrum: (DMSOd,,) 3.89(t. 2H); 3.96(s. 3H): 4.5 l(t, 2H): 7.23(s, 1H): 7.35(dd, 

15 1H); 7.55(dd. 1H); 7.59(1. 1H): 7.83(s. 1H): 8.36(s. Ill): 9.57(s. 1H) 
MS - ESI: 428 [MH]* 

Example 52 

Using an analogous procedure to that described in Example 51. 7-(2-bromoethoxy)- 
20 4-(4-chloro-2-f.uoroanilino)-6-mcthoxyquinazoline (98mg. 0.23mmol). (prepared as 
described for the starting material in Example 51). was treated with 5-mercapto- 1 - 
methyltetrazole (40mg. 0.35mmol) to give 4-(4-chIoro-2-nuoroanilino)-6-mcthoxy-7-(2-(l- 
methyltetrazol-5-ylthio)ethoxy)-quinazoline hydrochloride (50mg. 44%). 
'H NMR Spectrum: (DMSOd 6 ; CF,COOD) 3.8(1. 211); 3.97(s, 6H); 4.57(t. 2H): 7.35(s. 1 H); 
25 7.46(dd. 1H); 7.62(t, IH); 7.70(dd. 1H); 8.12(s. 1H); 8.87(s. 1H) 
MS - ESI: 462 fMH]' 

Elemental Analysis: Found C 45.1 H 3.7 N 19.3 

C l9 H 17 N 7 O : ClFS0.5H,O 1HC1 Requires C 45.0 H 3.8 N 19.3% 



30 Example 51 



WO 97/22596 



PCT/GB96/03075 



Diethyl azodicarboxylate (295ul. 1 .8mmol) was added dropwise to a solution of 2- 
methyl- l-(3-hydroxypropyl)imidazole ( 131mg. 0.93mmol). (EP 0060696 Al). 
triphenylphosphine (492mg. 1 .8mmol) and 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6- 
methoxyquinazoline (200mg. 0.62mmol), (prepared as described for the starting material in 
5 Example 24), in methylene chloride (4ml) and the mixture stirred for 2 hours at ambient 
temperature. Further 2-methyl-l-(3-hydroxypropyi imidazole (43mg. 0.31mmol). 
triphenylphosphine (82mg. 0.31mmol) and diethyl azodicarboxylate (50ul. OJlmmol) were 
added and the mixture stirred for a further 3 hours. The volatiles were removed by 
evaporation and the residue was purified by column chromatography eluting with methylene 

1 0 chloridc/methanol (93/7). The purified solid was dissolved in methylene chloride and 3M 
ethereal hydrogen chloride (2m\) was added. The volatiles were removed by evaporation and 
the solid residue was suspended in ether, collected by filtration, washed with ether and dried 
under vacuum to give 4-(4-chloro-2-fluoroanilino)-6-mcthoxy-7-(3-(2-methylimidazol-l- 
yl)propoxy)quinazolinc hydrochloride ( 1 04mg. 32%). 

1 5 'H NMR Spectrum: (DMSOd,,; CF,COOD) 2.4(t. 2H): 2.60(s. 3H); 4.0(s. 3H); 4.3-4.4(m, 
4H); 7.41(s. 1H): 7.46(dd. 1H); 7.58(s, 1H): 7.62(t. 1H): 7.67(dd. IH): 7.70(s. IH): 8.21(s. 
1H); 8.88(s. IH) 
MS -ESI: 442 [MH]* 

Elemental Analysis: found C 49.8 II 5.0 N 12.5 

20 C J2 H,,N,0,CIF 1H;0 2HC1 Requires C 50.1 115.0 N 12.7% 

0.23ether 

Example 54 

A solution of 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2- 
25 (methylaminocthoxy)quinazoline hydrochloride hydrate ( 1 35mg. 0.3mmol) and 2- 

chloropyrimidine (66mg. 0.6mmol) in N.N-diisopropylethylamine (2ml) was heated at reflux 
for 1 hour. The mixture was allowed to cool and was triturated with ether. The solid product 
was collected by filtration and purified by column chromatography eluting with methylene 
chloride/methanol (95/5). The purified oil was crystallised from ether and the solid collected 
30 by filtration. The solid was dissolved in methylene chloride/methanol and a solution of 3M 
ethereal hydrogen chloride (0.5ml) was added. The suspension was diluted with ether, the 
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solid product collected by filtration, washed with ether and dried under vacuum to give 4-(4- 
chloro-2-flunroanilino)-6-methoxy-7-(2-(N-mcthyl-N-(pyrimidin-2- 
yl)amino)ethoxy)quinazoline hydrochloride (52mg. 33%). 

'H NMR Spectrum: (DMSOd,,: CF,COOD) 3.36(s. 3H): 3.9(s. 3H): 4.22(t, 2H): 4.5 l(t. 2H); 
5 6.94(t. 1 H): 7.36(s. 1 H): 7.46(d. 1 H): 7.63(t. 1 H): 7.66(dd. 1 H): 8.08(s. 1 H): 8.62(d. 2H); 
8.9(s. 1H) 

MS - ESI: 455 [MH]' 

Elemental Analysis: Found C 49.8 H 4.4 N 15.9 

C 2: H 20 N 6 OX11 : 1.1 H,0 1.5HC1 Requires C 49.9 H 4.5 N 15.9% 

10 

The starting material was prepared as follows: 

A solution of di-t-butyl dicarbonate (4.52g, 20mmol) in THF (10ml) was added to a 
solution of 2-(methylamino)ethanol (1.5g, 20mmol) in water (10ml) and THF (10ml) and the 
mixture was stirred for 1 8 hours at ambient temperature. The organic solvents was removed 
1 5 by evaporation and the residue was partitioned between water and ether. The organic layer 
was separated, washed with 0. 1 M hydrochloric acid and brine, dried (MgSO.,) and the solvent 
removed by evaporation to give 2-(N-methyl-N-t-butoxycarbonylamino)ethanol (3g. 85%) as 
an oil. 

'H NMR Spectrum: (CDC1,) 1.46(s. 9H): 2.92(s. 3H); 3.39(t. 2H): 3.74(t. 2H) 

20 MS - ESI: 176 [MH]" 

A solution of 2-(N-methyl-N-t-butoxycarbonylamino)ethanol (1 16mg, 0.7mmol) in 
methylene chloride (1ml) was added to a suspension of 4-(4-chloro-2-iluoroanilino)-7- 
hydroxy-6-methoxyquinazoline (160mg. 0.5mmol), (prepared as described for the starting 
material in Example 24). and triphenylphosphine (393mg. 1.5mmol) in methylene chloride 

25 (5ml). Diethyl azodicarboxylate (261 mg, 1 .5mmol) was then added dropwise and the mixture 
was stirred at ambient temperature for 4 hours. The reaction mixture was poured onto a 
column of silica and eluted with a gradient of methylene chloridc/acctonitrile/methanol 
(70/30/0 to 70/20/10). The partially purified product was further purified by column 
chromatography eluting with a gradient of methylene chloride/ether/methanol (60/40/0 to 

30 60/1 0/30). The pure oil was crystallised from ether, collected by filtration and washed with 
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ether to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(N-methyl-N-t- 
butoxycarbonyiamino)ethoxy)quinazoline (450mg, 63%). 
m.p. 194-196°C 

'H NMR Spectrum: (CDC1,) 1 .46(s. 911); 3.05(br s. 3H); 3.72(br s. 2H): 4.02(s. 3H): 4.27(br 
5 s. 2H); 7.0(s, 1H); 7.2-7.3(m. 3H): 8.54(t, 1H); 8.69(s. 1H) 
MS - ESI: 499 [MNa]' 

Elemental Analysis: Found C 57.2 H 5.7 N 11.5 

C : ,H, 6 N,0 4 C1F().3H,0 Requires C 57.3 H 5.6 N 11.6% 

TFA (4ml) was added to a solution of 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2- 
1 0 (N-methyl-N-t-butoxycarbonylamino)cthoxy)quinazoline (390mg, 0.82mmol) in methylene 
chloride (4ml) and the mixture stirred for 2 hours at ambient temperature. Toluene was added 
and the volatiles were removed by evaporation. The residue was dissolved in methylene 
chloride and 3M ethereal hydrogen chloride (1ml) was added. The resulting precipitate was 
collected by filtration, washed with ether and dried under vacuum to give 4-(4-chloro-2- 

1 5 fiuoroanilino)-6-mcthoxy-7-(2-(mcthylamino)ethoxy)quinazoline hydrochloride hydrate 
(290mg; 79%). 

'H NMR Spectrum: (DMSOd ft ; CF.COOD) 2.74(s, 3H); 3.53(t. 2H); 4.05(s. 311): 4.53(1, 211); 
7.46(d. 1H); 7.47(s. 1H); 7.6-7.7(m. 2H); 8.24(s. 1H): 8.91(s, 1H) 
MS - ESI: 377 [MHF 

20 Elemental Analysis: Found C 45.8 H 5.0 N 12.0 

C„H„N 4 0;C1F 1.1 H,0 2MC1 Requires C 46.0 H 4.8 N 11.9% 

Example 55 

Isonicotinoyl chloride (36mg, 0.2mmol) was added to a suspension of 4-(4-chloro-2- 
25 fluoroanilino)-6-methoxy-7-(2-(methylamino)ethoxy)quinazoline hydrochloride hydrate 
(90mg, O.lmmol), (prepared as described for the starting material in Example 54). in 
methylene chloride (3ml) and triethylamine (80mg, 0.8mmol) was then added dropwise. The 
mixture was stirred for 30 minutes at ambient temperature and the solvent was then removed 
by evaporation. The residue was partitioned between ethyl acetate and water, the organic 
30 layer was separated, washed with brine, dried (MgS0 4 ) and the solvent removed by 

evaporation. The residue was dissolved in methylene chloride/mcthanol and 3M ethereal 
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hydrogen chloride ( 0.5ml) was added. The suspension was diluted with ether, the precipitate 
was collected by filtration, washed with ether and dried under vacuum to give 4-(4-chloro-2- 
fluoroanilino)-6-methoxy-7-(2-(N-methyl-N-(4- 

pyridylcarbonyl)amino)ethoxy)quinazoline hydrochloride (75mg. 67%). 

'H NMR Spectrum: (DMSOd,,: CF,COOD; 95°C) 3.1(s. 3H): 3.8-3.9(br s. 2H); 4.l(s. 3H): 

4.4-4.6(br s. 2H); 7.4-7.45(m. 2H): 7.55(dd. 1H): 7.65(t. IH): 7.9-8.0(br s. 2H): 8.28(s. 1H); 

8.8(s, lH):8.95(s. 211) 

MS-ESI:482 [MHF 

Elemental Analysis: Found C 51.7 H 4.6 N 12.0 

C ?4 H :| N,0,CIF 1H,0 1.7HCI Requires C 51.5 H 4.6 N 12.3% 
0.1 ether 

Example 56 

A mixture of 7-(4-pyridylthio)-3.4-dihydroquinazolin-4-one (lOOmg. 0.4mmol), 
thionyl chloride (20ml) and DMF (0. 1ml) was heated at reflux for 1 .5 hours. The volatiles 
were removed by evaporation and the residue azeotroped with toluene. A solution of 3- 
hydroxy-4-methylaniline (53mg. 0.04mmol) in isopropanol (10ml) was added to the solid 
residue and the mixture was heated at reflux for 2 hours. The mixture was allowed to cool 
and the precipitated product collected by filtration, washed with isopropanol and dried to give 
4-(3-hydroxy-4-methylanilino)-7-(4-pyridylthio)quinazolinc hydrochloride 103mg. 73%). 
'H NMR Spectrum: (DMSOd (1 ) 2.17(s. 3H); 7.05(dd. IH): 7.17(d. 1H): 7.19(s. 1H); 7.64(d. 
2H); 8.00(d. IH); 8.20(s. IH): 8.66(d, 2H): 8.92(s. IH); 9.05(d, IH) 
MS - ESI: 361 [MH]' 

Elemental analysis: Found C 53.2 H 4.6 N 11.8 

C ;o H,„N 4 OS 1H 2 0 2HC1 Requires C 53.2 114.4 N 12.4% 

The starting material was prepared as follows: 

A solution of 2-amino-4-fluorobenzoic acid (3g. 19.3mmol) in formamide (30ml) 
was heated at 1 50°C for 6 hours. The reaction mixture was poured onto ice/water 1/1 
(250ml). The precipitated solid was collected by filtration, washed with water and dried to 
give 7-fluoro-3,4-dihydroquinazolin-4-one (2.6g. 82%). 
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Sodium hydride (3.3g of a 50% suspension in mineral oih 69mmol) was added to a 
solution of 4-mercaptopyridine (8.12g, 73mmol) in DMF (100ml) and the mixture stirred for 
30 minutes. 7-Fluoro-3.4-dihydroquinazolin-4-one (1 .5g. 9mmoI ) was added and the reaction 
heated at 100°C for 4 hours. The mixture was allowed to cook diluted with water and 
5 extracted with ethyl acetate. The organic extracts were washed with water and brine, dried 
(MgS0 4 ) and the solvent removed by evaporation. The residue was purified by column 
chromatography eluting with methylene chloridc/methanol (97/3) to give 7-(4-pyridylthio)- 
3.4-dihydroquinazolin-4-one (500mg, 6%). 

'H NMR Spectrum: (DMSOdJ 7.24<d, 2H); 7.54(dd. Ill): 7.70(d, 1H): 8.10(s. 111); 8.l4(d, 
10 lH);8.44(d.2H) 

MS-ES1:256 [MH|- 

Example 57 

A mixture of 4-chloro-2-fluoro-3-hydroxyaniline (1 18mg, 0.7mmol), (EP 061741 
15 A2). and 4-chloro-6-methoxy-7-((4-pyridyl)methoxy)quinazoline (200mg. 0.7mmol), 

(prepared as described for the starting material in Example 13), in isopropanol (10ml) and 
ethereal hydrogen chloride (5ml) was heated at 80°C for 2 hours and the mixture was allowed 
to cool. The precipitated product was collected by filtration, washed with isopropanol and 
dried to give 4-(4-chloro-2-fluoro-5-hydroxyanilinoH)-methoxy*7-((4- 
20 pyridy l)methoxy)quinazoline hydrochloride ( 1 1 Omg, 3 1 %). 

'H NMR Spectrum: (DMSOdJ 3.96(s, 3H); 5.38(s. 2H); 7.14(d. 1H); 7.24(s, 1H); 7.38(d, 
1H); 7.48(d, 211); 7.82(s, 1H); 8.32(s, 1H); 8.58(d. 2H0: 9.48(s. 1H) 
MS - ESI: 427 [MH]* 

25 Example 58 

A mixture of 7-((2-chloro-4-pyridyl)methoxy)-6-methoxy-3,4-dihydroquinazolin-4- 
one (150mg, 0.47mmol), phosphoryl chloride (0.2ml) and N.N-dimcthylaniline (0.2ml) in 
toluene (5ml) was heated at reflux for 1 hour. The volatiles were removed by evaporation and 
the residue was partitioned between ethyl acetate and saturated sodium hydrogen carbonate 
30 solution. The organic layer was separated, dried (MgSO/) and the solvent removed by 

evaporation. A solution of 2-fluoro-5-hydroxy-4-methylaniline (67mg, 0.47mmol). (prepared 
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as described for the starting material in Example 1 3). in isopropanol ( 1 0ml) was added to the 
solid residue and the mixture was heated at reflux for 2 hours. The mixture was allowed to 
cool and the precipitated product collected by filtration, washed with acetone and dried to give 

7-((2-chIoro-4-pyridyl)methoxy)-4-(2-fluoro-5-hydroxy-4-mcthylanilino)-6- 
5 methoxyquinazoline hydrochloride (70mg. 30%). 
m.p. 245-250°C 

'HNMR Spectrum: (DMSOdJ 2.30(s. 3H): 4.10(s. 3H): 5.45(s. 2H): 6.90(d. Ill); 7.10(d. 
HI); 7.35(s. 1H): 7.50(d. IH); 7.65(s. 1H); 8.25(s. Ill): 8.45(d. IH); 8.75(s. 1H); 9.60(brs. 
1H); 11.30(s. Ill) 
10 MS - ESI: 441 | MH]" 

Elemental analysis: Found C 53.7 11 4.0 N 10.9 

C^H^N^FCl 1H,0 1HCI Requires C 53.4 H 4.3 N 11.3% 

The starting material was prepared as follows: 

1 5 Oxalyl chloride (0.3ml ) was added to a mixture of 4-(2-chloropyridine)carboxylic 

acid (950mg. 6mmol) and DMF (0.05ml) in methylene chloride (20ml) and the mixture 
strirred at ambient temperature for 1 hour. The volatiles were removed by evaporation and 
ethanol ( 1 0ml) was added to the residue and the mixture stirred at ambient temperature for 1 8 
hours. Water was added and the mixture was extracted with ethyl acetate (3x25ml). The 

20 extracts were combined, dried (MgSO,) and the solvent removed by evaporation to give ethyl 
4-(2-chloropyridine)carboxylate (700mg. 63%) as a brown oil. 
'H NMR Spectrum: (DMSOd 6 ) 1.30(t, 3H): 4.37(q,2H); 7.80(m. 2H): 8.60(d, IH) 

Lithium aluminium hydride (5ml of a 1M solution in ether. 5mmol) was added 
dropwise to a stirred solution of ethyl 4-(2-chloropyridine)carboxylate (700mg. 3.8mmol) in 

25 ether ( 1 0ml) at 0°C. The mixture was allowed to warm to ambient temperature, wet ether and 
2M sodium hydroxide solution (2ml). The insolubles were removed by filtration, the organic 
phase was separated and the aqueous layer was extracted with ether (3x25ml). The extracts 
were combined, dried (MgSO.,) and the solvent removed by evaporation to give 2-chloro-4- 
hydroxymethylpyridine (180mg. 33%) as a brown oil which crystallised on standing. 

30 'H NMR Spectrum: (DMSOdJ 4.55(s. 2H); 5.50(br s. 1 H); 7.32(d. 1 II); 7.20(s. 1 H): 8.30(d. 
IH) 
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A mixture of 2-chloro-4-hydroxymethylpyridine ( 1 80mg, 1 .25mmol), thionyl 
chloride (0.2ml) in toluene ( 1 0ml) was stirred at ambient tempcrtaure for 1 hour. The 
volatiles were removed by evaporation to give 2-chloro-4-chloromethylpyridine 
hydrochloride ( 1 80mg. 0.9mmol). A mixture of 7-hydroxy-6-methoxy-4-phenoxyquinazoline 
5 (268mg, Immoi), (prepared as described for the starting material in Example 13), potassium 
carbonate (680mg, 5mmol) and DMF (10ml) was added to this crude product and the mixture 
was heated at 90°C for I hour. The mixture was allowed to cool, diluted with water and 
extracted with ethyl acetate (3x70ml). The extracts were combined, washed with water (x3) 
and brine, dried (MgS0 4 ) and the solvent removed by evaporation to give 7-((2-chloro-4- 
10 pyridyl)methoxy)-6-methoxy-4-phcnoxyquinazoline (260mg. 66%) as a solid. 

'H NMR Spectrum: (DMSOdJ 4.00(s. 3H); 5.45(s, 2H): 7.30(m. 3H): 7.42(s. 1H): 7.4-7.5(m. 
3H); 7.60(s, 1H): 7.62(s, 1U): 8.44(d, III); 8.52(s, 1H) 

MS-ESI:394|MHJ* 

A mixture of 7-((2-chloro-4-pyridyl)methoxy )-6-methoxy-4-phenoxyquinazoline 
1 5 (260mg, 0.7mmol ) and 2M hydrochloric acid ( 1 5ml) was heated at 85°C for 2 hours. The 

mixture was allowed to cool and adjusted to pH6-7 with sodium hydrogen carbonate solution. 

The resulting precipitate was collected by filtration and dried to give 7-((2-chloro-4- 

pyridyl)methoxy)-6-methoxy-3,4-dihydroquinazolin-4-onc (I60mg, 76%). 

'H NMR Spectrum: (DMSOdJ 3.90(s. 3H); 5.36(s, 2H); 7.18(s, 1H); 7.45(m. 211): 7.46(s. 
20 lH);7.59(s. lll):8.42(d, 1H) 

MS -ESI: 318 [MHf 

Example 59 

A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6"methoxyquinazoline 
25 (950mg, 3mmol), (prepared as described for the starting material in Example 24), 2-bromo-4- 
bromomethylpyridinc (765mg, 3mmol) and potassium carbonate (2.38g 1 7mmol) in DMF 
(10ml) was heated at 80°C for 2 hours. The mixture was allowed to cool, poured into water 
and extracted with ethyl acetate. The combined extracts were dried (MgS0 4 ) and the solvent 
removed by evaporation and azcotroped with toluene. The residue was triturated with ethyl 
30 acetate/hexanc and the solid product collected by filtration, washed with ethyl acetate/hexane 
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and dried to give 7-((2-bromo-4-pyridyl)methoxy)-4-(4-chloro-2-fluoroaniiino)-6- 

methow quinazolinc (647mg. 44%). 

m.p.210-212°C 

'H NMR Spectrum: (DMSOdJ 3.98(s. 3H): 5.40(s, 2M): 7.25(s, 1 H): 7.30(d. 1 H); 7.50(s. 
5 1H); 7.50(d. 1H); 7.55<m. 211); 7.74(s. 1H); 7.86(s. Ill): 8.35(br s. 1H): 8.42(d. 1H): 9.56(s. 
1H) 

MS - ESI: 489 [MH]' 

Elemental analysis: Found C 52.0 H 3.2 N 11.2 

C !i H„N 4 OjBiC1F Requires C 51.5 H 3.1 N 11.4% 

10 

The starting material was prepared as follows: 

A mixture of2-bromo-4-methylpyridine (12.2g). N-bromosuccinimide (30g) and 
2.2*-azobis(2-mcthylpropionitrile) (lOOmg) in carbon tetrachloride (200ml) was heated at 
reflux for 2.5 hours. The mixture was allowed to cool and the insoluble material removed by 
1 5 filtration. The solvent was removed from the filtrate by evaporation and the residue was 
purified by filtration through a silica pad cluting with ethyl acctate/hexane (10/1 ) to give 2- 
bromo-4-bromomethylpyridine. 

'H NMR Spectrum: (DMSOd f) ) 4.65(s. 2H): 7.50(d. 1H): 7.42(s. IH); 7.70(s. 1H); 8.35(d. 1H) 
MS - ESI: 250 [MH]' 

20 

Example 60 

A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazolinc 
(600mg, 2mmol). (prepared as described for the starting material in Example 24), 4- 
chloromethyl-2-cyanopyridine hydrochloride (620mg, 3mmol) and potassium carbonate ( 1 .0g 

25 7mmol) in DMF (8ml) was heated at 80°C for 30 minutes. The mixture was allowed to cool, 
poured into water and extracted with ethyl acetate. The combined extracts were dried 
(MgSOj) and the solvent removed by evaporation and azeotroped with toluene. The residue 
was triturated with ethyl acctate/hexane. the solid product collected by filtration and purified 
by column chromatography cluting with ethyl acetate and further chromatography eluting 

30 with methylene chloride/methanol (99/1 ). The purified product was rccrystallised from ethyl 
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acetate/hexane to give 4-(4-chloro-2-fluoroanilino)-7-((2-cvano-4-p) ridyl)mcthoxy)-6- 
mcthoxyquinazoline OSmg. 4%). 
m.p. 209-2 13°C 

'H NMR Spectrum: (DMSOdJ 3.98(s, 3H); 5.44(s. 211); 7.26(s. 1H); 7.34(dd. 1H); 7.53(dd. 
5 lH);7.58(d. lH);7.8()(d. lH):7.85(s. lH);8.27fs. lH):8.35(s, lH);8.80(d, lH):9.60(s. 1H) 
MS-ESI:436|MH]' 

Elemental analysis: Found C 60.3 H 3.4 N 16.1 

C\ 2 H I5 N«0 : C1F Requires C 60.6 11 3.5 N 16.1% 

1 0 The starting material was prepared as follows: 

Tetrabutyl ammonium tluoride (9ml of a 1M solution in THF. 9mmol) was added to 

a solution of 2-cyano-4-dimethyl-t-butylsilyloxymethylpyridine ( 1 .4g, 5.6mmol), (J.Het. 

Chem. 1 993. 30. 63 1 ). in THF ( 1 5ml) and the mixture was stirred for 2 hours at ambient 

temperature. Water was added and the volatiles were removed by evaporation. The residue 
1 5 was partitioned between ethyl acetate and water. The organic layer was separated and the 

aqueous layer extracted with ethyl acetate. The combined extracts were dried (MgSO.,) and 

the solvent removed by evaporation to give 2-cyano-4-hydroxymethylpyridtne (0.55g. 73%). 

'HNMR Spectrum: (DMSOdJ 4.65(s. 2H): 5.70(L 111): 7.70(d, lH);7.95(s, lll);8.75(d, 1H) 
A mixture of 2-cyano-4-hydroxymethylpyridinc (0.5 lg, 3.8mmol) and thionyl 
20 chloride (0.6ml) in toluene (20ml) was stirred at room temperature for 1 hour. The volatiles 

were removed by evaporation and the residue azeot roped with toluene to give 4-chloromethyl- 

2-cyanopyridine hydrochloride (620mg % 86%). 

'II NMR Spectrum: (DMSOd,,) 4.75(s. 2H); 7.75(dd. lH);8.05(s. 1H); 8.34(d, 1H) 
25 Example 61 

A mixture of 7-((6-chIoro-2-oxo-L2-dihydropyrid-4-yl)mcthoxy)-6-methoxy-3.4- 
dihydroquinazolin-4-one (190mg. 0.4mmol), thionyl chloride (5ml) and DMF (0.1ml) was 
heated at reflux for 2 hours. The volatiles were removed by evaporation and the residue 
azeotroped with toluene. A solution of 4-chloro-2-fluoroaniIine (1ml) in isopropanol (15ml) 
30 was added to the solid residue and the mixture was heated at reflux for 3 hours. The mixture 
was allowed to cool and the precipitated product collected by filtration, washed with 
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isopropanol and dried to give 4-(4-chloro-2-fluoroanilino)-7-((6-chIoro-2-oxo-I,2- 
dihydropyrid-4-yl)methoxy)-6-methoxyquinazoline hydrochloride (1 lOmg. 41%). 
m.p. 271-273°C(decomp.) 

'H NMR Spectrum: (DMSOd,) 4.08(s. 311); 5.35(s. 2H); 6.70(s, 111); 7.00(s. Ill); 7.30(s, 1H); 
5 7.40(d. 1H); 7.60(m.2H); 8.30(s. 1H); 8.75(s, 1H) 
MS - ESI: 461 [MH] 

The starting material was prepared as follows: 

A mixture of 2.6-dichIoro-4-hydroxymethylpyridine ( 1 .72g, 16mmoI) and 40% 

10 aqueous sodium hydroxide solution (5ml) in methanol (50ml) was heated at rellux for 24 
hours. The mixture was allowed to cool and the volatiles removed by evaporation. The 
residue was extracted with ethyl acetate and the solvent removed from the extracts by 
evaporation. The residue was recrystallised from ethyl acetate/hexane to give 2-chloro-4- 
hydroxymethyl-6-methoxypyridine (490mg, 28%). 

15 'H NMR Spectrum: (DMSOd 6 ) 3.80(s, 3H); 4.45(d, 2H); 5.45(U lH);6.70(s. lll);6.98(s, 1H) 
Thionyl chloride ( 1 .0ml) was added to a solution of 2-chloro-4-hydroxymethyl-6- 
methoxypyridine (0.9g, 5.2mmol) in toluene (10ml) and the mixture stirred at ambient 
temperature for I hour. The volatiles were removed by evaporation, the residue was 
azeotroped with toluene and dried under vacuum to give 2-chIoro-4-chloromcthyl-6- 

20 methoxypyridine hydrochloride (0.88g, 74%). 

'H NMR Spectrum: (DMSOdJ 3.85(s. 3H); 4.70(s, 2H): 6.90(s. 1H); 7.15(s. 1H) 

A mixture of 7-hydroxy-6-methoxy-4-phenoxyquinazolinc ( 1 . 1 g, 4. 1 mmol), 
(prepared as described for the starting material in Example 13), 2-chloro-4-chloromethyl-6- 
methoxypyridinc hydrochloride (0.88g, 3.9mmoI) and potassium carbonate (2.0g. 14mmol) in 

25 DMF (20ml) was heated at 80°C for 1 hour. The mixture was allowed to cool, diluted with 
water and the precipitated product collected by filtration, washed with water and dried to give 
7-((2-chloro-6-methoxy-4-pyridyl)methoxy)-6-methoxy-4-phenoxyquinazoline ( 1 .38g, 79%). 
'H NMR Spectrum: (CDCI 3 ) 3.95(s. 3H); 4.04(s, 3H); 5.20(s. 2H): 6.70(s, 1H); 6.95(s, III); 
7.18(m, 3H); 7.30(U 1H): 7.40(t. 2H); 7.58(s. 1H); 8.52(s. 1H) 

30 MS - ESI: 424 [MH]' 
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A mixture of 7-((2-chloro-6-methoxy-4-pyridyl)methoxy)-6-methoxy-4- 
phenoxyquinazoline (400mg, 0.95mmol) and 2M hydrochloric acid (20ml) was heated at 
reflux for 3 hours. The mixture was allowed to cool and adjusted to pH6-7 with aqueous 
ammonia solution. The resulting precipitate was collected hy filtration washed with water and 
dried to give crude 7-((6-chloro-2-oxo-1.2-dihydropyrid-4-yl)methoxy)-6-methoxy-3,4- 
dihydroquinazolin-4-one (190mg. 60%). 

Example 62 

Thionyl chloride (0.6ml) was added to a solution of 4-hydroxymethyl-2- 
methoxypyridine (0.59g. 4.2mmol ) in toluene (10ml ) and the mixture stirred at ambient 
temperature for 1 .5 hours. The volatiles were removed by evaporation and the residue was 
azeotroped with toluene and dried under vacuum to give crude 4-chloromethyl-2- 
methoxypyridine hydrochloride (0.50g, 2.6mmol) which was used directly. This product was 
then added to a mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline 
(420mg. 1 .3mmol). (prepared as described for the starting material in Example 24). and 
potassium carbonate ( 1 .0g 7mmol) in DMF (8ml) and the resulting mixture was heated at 
75°C for 2 hours. The mixture was allowed to cool, diluted with water and the precipitated 
solid collected by filtration, washed with water and dried to give 4-(4-chloro-2- 

nuoroanilino)-7-((2-methoxy-4-pyridyI)methoxy)-6-methoxyquinazolinc ( 140mg. 25%). 
m.p. 202-204°C 

'H NMR Spectrum: (DMSOdJ 3.85(s, 3H); 3.98(s. 3H): 5.35(s. 2H): 6.88(s. 1H); 7.05(d. 
lH);7.24(s, 1H): 7.35(dd. lH):7.54(dd. 1H); 7.58(1, 1H): 7.84(s. 1H): 8.1 Hd. 1H); 8.35(s. 
1H); 9.58(brs, 1H) 
MS - ESI: 441 |MH]* 

Elemental analysis: Found C 59.9 H 4.1 N 12.4 

Cv,Il I8 N 4 0,C!F Requires C 59.9 H 4.1 N 12.7% 

The starting material was prepared as follows: 

A mixture of ethyl 2-hydroxy-pyridine-4-carboxylate ( 1 .0g. 6mmol), (Chem. Abs. 
1957. 8740c), methyl iodide (1ml) and silver(I)carbonate ( 1 .64g) in toluene (20ml) was heated 
at reflux for 2 hours. The mixture was allowed to cool and the insolubles removed by 
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filtration through diatomaceous earth and the pad was washed through with ethyl acetate. The 
filtrate was washed with water, dried (MgSO.,) and the solvent removed by evaporation to 
give ethyl 2-mcthoxy-pyridine-4-carboxylate (0.93g. 86%) as a yellow oil. 
'H NMR Spectrum: (CDC1,) 1 .30(1. 3H); 3.90(s. 3H): 4.30(q. 2H): 7.24(s. 1H): 7.35(d. 1H): 
5 8.20(d. 1H) 

MS - ESI: 182 [MH]' 

A solution of ethyl 2-methoxy-pyridine-4-carboxylate (0.93g, 5mmol) in ether (5ml) 
was added to lithium aluminium hydride (0.3g. 8mmol) in ether (10ml) cooled to 5°C and the 
mixture stirred for 2 hours. Water was added, the mixture was filtered through diatomaceous 
1 0 earth and the pad was washed through with ethyl acetate. The filtrate was extracted with ethyl 
acetate and the combined extracts were washed with brine, dried (MgSOj and the solvent 
removed by evaporation to give 4-hydroxymethyl-2-methoxypyridinc (0.64g. 89%) as a 
yellow oil. 

'H NMR Spectrum: (CDCl,) 3.86(s. 3H); 4.62(s, 2H); 6.65(s. 1H); 6.76(d. 1H): 8.05(d. 1H) 
15 MS- ESI: 140 [MH1 - 

Example 63 

Thionyl chloride (0.3ml) was added to a solution ol'4-hydroxymethyl-2- 
methylpyridine (240mg. 1 .9mmol) in toluene ( 1 0ml) and the mixture stirred at ambient 

20 temperature for 2 hours. The volatiles were removed by evaporation, the residue azeotroped 
with toluene and dried under vacuum to give crude 4-chloromethyl-2-methylpyridine 
hydrochloride which was used directly. This product was then added to a mixture of 4-(4- 
chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (510mg. 1.6mmol), (prepared as 
described for the starting material in Example 24). and potassium carbonate ( 1 .4g lOmmol) in 

25 DMF (8ml) for 90 hours. The mixture was diluted with water and the precipitated solid 

collected by filtration, washed with water and dried to give 4-(4-chloro-2-fluoroanilino)-6- 
methoxy-7-((2-methyl-4-pyridyl)mcthoxy)quinazoline (290mg, 43%). a sample was 
rccrystallised from ethyl acetate/hexane. 
m.p. 221-224°C 

30 'H NMR Spectrum: (CDCl,) 2.50(s. 3H): 4.00(s. 3H): 5.20(s. 2H): 6.98(s. I H): 7. 1 5(d. 1 H); 
7.2(m. 4H): 8.45(m. 2H): 8.60(s. 1H) 
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Elemental analysis: Found C 61.7 H 4.2 N 13.2 

C 2: H IK N<0,C1F Requires C 62.2 H 4.3 N 13.2% 

The starling material was prepared as follows: 
5 Oxalyl chloride (1 .9g. 15mmol) was added to 2-chloro-6-methyi-pyridine-4- 

carboxylic acid (1 .7g. lOmmol) in methylene chloride (3()ml) and the mixture stirred for 2 
hours. The volatiles were removed by evaporation and methanol (20ml) added to the residue. 
The mixture was stirred for 1 hour and the volatiles removed by evaporation to give methyl 2- 
chIoro-6-methyl-pyridine-4-carboxylate (1.85g. 100%) as an off-white solid. 
10 'H NMR Spectrum: (CDC1,) 2.55(s. 3H); 3.90(s. 3H): 7.55(s. IH):7.60(s. 1H): 
MS - ESI: 186 (MH1 

A mixture of methyl 2-chloro-6-methyl-pyridine-4-carboxylate ( 1 .8g. lOmmol) and 
10% palladium-on-charcoal catalyst (200mg) in methanol (100ml) was stirred under hydrogen 
at 5 atmospheres pressure. The catalyst was removed by filtration and the volatiles removed 

1 5 from the filtrate by evaporation. The residue was treated with 1 0% aqueous sodium 

hydroxide solution and extracted with ether (3x30ml). The combined extracts were dried 
(MgS0 4 ) and the solvent removed by evaporation to give methyl 2-methyl-pyridine-4- 
carboxylate (800mg. 53%) as an oil. 

A solution of methyl 2-methyl-pyridine-4-carboxylate (800mg. 6mmol) in ether 

20 (5ml) was added to lithium aluminium hydride (340mg. 9mmol) in ether ( 10ml) cooled to 5°C 
and the mixture stirred for 2 hours. Water was added, the mixture was filtered through 
diatomaceous earth and the pad was washed through with ethyl acetate. The filtrate was 
extracted with ethyl acetate and the combined extracts were washed with brine, dried 
(MgS0 4 ) and the solvent removed by evaporation to give 4-hydroxymethyl-2-methylpyridine 

25 (240mg. 38%) as a yellow oil. 

'H NMR Spectrum: (CDCI,) 2.48(s. 3H); 5.44(s. 211); 7.00(d. 1H): 7.10(s, 1H); 8.40(d, 1H) 
MS -ESI: 124 [MH]* 

Example 64 

30 A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline 

(350mg. 0.9mmol). (prepared as described for the starting material in Example 24). 2-(2- 
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chlorocthylthioH-methylimidazole hydrochloride (203mg. ().95mmol) and potassium 
carbonate (303mg 2.2mmol) in NMP (20ml) was heated at 90°C for 2 hours. The mixture 
was allowed to cool, diluted with water and extracted with ethyl acetate. The combined 
extracts were washed with water, dried (MgS0 4 ) and the solvent removed by evaporation. 
The residue was purified by column chromatography eluting with methylene 
chloride/mcthanol (100/0 increasing to 90/10) to give 4-(4-chloro-2-fluoroanilino)-6- 
methoxy-7-(2-(l-methylimidazol-2-ylthio)ethoxy)quinazoline (75mg, 17%) as a solid. 
'H NMR Spectrum: (DMSOdJ 3.46(s. 3H); 3.93(s. 3H): 4.39-4.44(m. 4H); 7. 1 3(dd. 2H); 
7.23(s. Ill): 7.31(dd. 1H); 7.49-7.60(m. 211); 7.79(s. ill): 8.37(s. lH);9.51(s. 1H) 
MS - ESI: 460 {MH|' 

Elemental analysis: Found C 52.8 11 4.0 N 14.3 

C,,H,,N,0 : CIFS 111,0 Requires C 52.8 H 4.4 N 14.7% 

The starting material was prepared as follows: 

2-Chloroethanol (3g. 37mmol) was added to a solution of 2-mercapto- 1 - 
methylimidazole (3.45g. 30mmol) in 2M aqueous sodium hydroxide solution (30ml) and the 
mixture heated at 100°C for 2 hours. The mixture was allowed to cool and extracted with 
ethyl acetate. The combined extracts were dried (MgSO,) and the solvent removed by 
evaporation to give 2-(2-hydroxyethylthio)-l -methylimidazole (3.9g. 82%). 
'H NMR Spectrum: (DMSOdJ 3.04(t. 2H); 3.30(s. 3H); 3.54(t. 211): 5.00(s. 1H): 6.87(s. 1H): 
7.20(s. 1H) 

Thionyl chloride ( 1 A 1 ml. 1 9mmol) was slowly added to a solution of 2-(2- 
hydroxyethylthio)-! -methylimidazole (1.81 g, 1 lmmol) in trichloromethane (20ml) at 5°C. 
The mixture was stirred for 1 hour at 5°C and then for 3 hours at ambient temperature. The 
volatiles were removed by evaporation and the residue azeotroped with toluene to give 2-(2- 
chloroethylthio)-! -methylimidazole hydrochloride ( 1 .5g. 77%). 

'H NMR Spectrum: (DMSOdJ 3.58 (t, 2H); 3.78(s, 3H); 3.80(1. 2H): 7.78(d. 1H); 7.83(d. 1H) 
Example 65 

Thionyl chloride (0.55ml. 7.5mmol) was added to a solution of 1 -(3-hydroxypropyl )- 
1.2dihyro-2-pyridone (770mg. 5mmol) in trichloromethane ( 1 5ml) at 5°C. The mixture was 
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stirred at 5°C for 1 hour and then at ambient temperature for 2 hours. The volatiles were 
removed by evaporation, the residue azeotroped with toluene and dried under vacuum to give 
crude l-(3-chloropropyl)-1.2-dihydro-2-pyridonc (500mg) which was used directly. Part of 
this product (206mg. l.2mmol) was then added to a mixture of 4-(4-chloro-2-fluoroaniiino)-7- 
5 hydroxy-6-methoxyquinazoline (350mg. 1 .Ommol), (prepared as described lor the starting 
material in Example 24), and potassium carbonate (303mg. 2.2mmol) in NMP (20ml) and the 
reaction mixture was heated at 90°C for 2 hours. The mixture was allowed to cool, diluted 
with water and extracted with ethyl acetate. The combined extracts were washed with water, 
dried (MgS0 4 ) and the solvent removed by evaporation. The residue was purified by column 
1 0 chromatography eluting with methylene chloride/mcthanol mixtures ( 1 00/0 increasing to 
95/5) to give 4-(4-chloro-2-nuoroaniIino)-6-methoxy-7-(3-(2-oxo-l,2-dihydro-l- 
pyridyl)propoxy)quinazolinc ( I94mg, 50%). 
m.p.216-218°C 

Ml NMR Spectrum: (DMSOdJ 2.18(m. 2H); 3.90(s. 3H): 4.06(t, 2H): 4.15(t. 2H): 6.18(t, 1H); 
15 6.38(d. lH);7.15(s. 1H); 7.30-7.42(m. 2H); 7.50-7.64(m. 3H); 7.79(s. 1H); 8.34(s. 1H): 
9.50(s. 1H) 
MS - ESI: 455 [MHf 

Elemental analysis: Found C 59.4 H 4.6 N 12.1 

C,,H ;0 N,(),C1F 0.5H : O Requires C 59.6 H 4.6 N 12.1% 

20 

The starting material was prepared as follows: 

Sodium hydride (1.3 lg of a 50% suspension in mineral oil. 27mmol) was added to a 
solution of 2-hydroxypyridine (2.35g, 24mmol) in DMF (50ml) and the mixture stirred for 30 
minutes. 2-(3-Bromopropoxy)tetrahydropyran (5.0g, 22.5mmol), (J. Chem. Soc. 1963. 3440). 

25 was added and the mixture heated at 1 00°C for 3 hours and then stirred at ambient 

temperature for 18 hours. The reaction mixture was diluted with water and extracted with 
ethyl acetate. The combined extracts were washed with water, dried (MgSO,) and the solvent 
removed by evaporation. The residue was purified by column chromatography eluting with 
methylene chloride/methanol mixtures (100/0 increasing to 97/3) to give: 

30 1 -(3-(2-tetrahydropyranyloxy)propyl)- 1 .2-dihydro-2-pyridone ( 1 .6g. 30%). 
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'H NMR Spectrum: (DMSOdJ 1.39-1.75(m. 6H); 1.85(m. 2H); 3.24-3.42(m. 3H): 3.58- 
3.74(m, 2H); 3.90ft. 2H): 4.52(s. 1H); 6.18(t, III); 6.35(d. 1H); 7.38(dd. 1H): 7.60(dd.lH) 
MS -ESI: 238 [MH]' 
and 

5 2-(3-(2-tctrahydropyranyloxy )propy loxy )pyridine ( 1 .43g. 27%). 

'H NMR Spectrum: (DMSOdJ 1.38-1.70(m. 6H); 1.90(m. 211); 3.30(m. 3H): 3.34-3.50(m. 

2H); 3.62-3.80im, 2H); 4.30(t, 2H): 4.52(s. 1H): 6.78(d. 1H): 6.92(dd. Ill): 7.64(m. 1H): 

8.15(dd.lH) 

MS - ESI: 238 [MH]" 

1 0 A solution of 1 -(3-(2-tetrahydropyranyIoxy)propyI )- ) .2-dihydro-2-pyridone ( 1 ,0g. 

4.5mmol) in acetic acid (8ml). THF (4ml) and water (2ml ) was heated at 50°C for 4 hours. 

The volatiles were removed by evaporation and the residue azcotroped with toluene to give 1- 

(3-hydroxypropyl)-1.2-dihydro-2-pyridonc (680mg. 99%) as an off-white solid. 

'H NMR Spectrum: (DMSOdJ 1.74(m. 2H): 3.38(m. 2H): 3.90(t. 2H); 4.58(s. IH); 6.18(dd. 
1 5 1 H); 6.38(d. 1 H): 7.38(m. 1 H); 7.60(dd, I H) 

Example 66 

Thionyl chloride (0.80ml. 1 lmmol) was added to a solution of 2-(3- 
hydroxypropylthioH-mcthylimidazole (1.25g. 7.3mmol) in trichloromethanc (25ml) at 5°C. 

20 The mixture was stirred at 5°C for 1 hour and then at ambient temperature for 2 hours. The 
volatiles were removed by evaporation, the residue azeotroped with toluene and dried under 
vacuum to give crude 2-(3-chloropropylthio)-l-methylimidazole hydrochloride (l.Og) which 
was used directly. Part of this product (226mg, 1 .Ommol) was added to a mixture of 4-(4- 
chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (350mg. 1. Ommol), (prepared as 

25 described for the starting material in Example 24). and potassium carbonate (303mg 2.2mmol) 
in NMP (20ml) and the mixture was heated at 90°C for 2 hours. The mixture was allowed to 
cool, diluted with water and extracted with ethyl acetate. The combined extracts were wahed 
with water, dried (MgS0 4 ) and the solvent removed by evaporation. The residue was purified 
by column chromatography eluting with methylene chloride/methanol (100/0 increasing to 

30 95/5) to give 4-(4-chloro-2-nuoroanilino)-6-methoxy-7-(3-(l-racthyiimidazol-2- 
ylthio)propoxy)quinazolinc (29mg. 6%). 
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m.p. 1 99-20 1°C 

'H NMR Spectrum: (DMSOd,,) 2.22(m. 2H): 3.44(s. 311): 3.94(s. 3H): 4.10(m, 4H): 7.10(d. 
2H): 7.30(dd. 1H): 7.50-7.60(m. 2H): 7.79(s. 1H): 8.34(s. 1H): 9.50(s. 1H) 
MS - ESI: 474 |MH] 

5 Elemental analysis: Found C 50.9 H 4.8 N 13.2 

C 23 M 2I N,0,C1FS 2.5H,0 Requires C 50.9 H 5.1 N 13.5% 

The starting material was prepared as follows: 

Sodium hydride (0.95g of a 50% suspension in mineral oil. 20mmol) was added to a 
10 solution of 2-mercapto-l -methyl imidazole (2.26g. l9mmol) in DMF ( 100ml) and the mixture 
stirred for 30 minutes. 2-(3-Bromopropoxy)tetrahydropyran (5.0g. 22.5mmol), (J. Chem. Soc. 
1963. 3440). was added and the mixture heated at 100°C for 3 hours and then stirred at 
ambient temperature for 18 hours. The reaction mixture was diluted with water and extracted 
with ethyl acetate. The combined extracts were washed with water, dried (MgSO.,) and the 
1 5 solvent removed by evaporation. The residue was purified by column chromatography eluting 
with methylene chloride/methanol mixtures (100/0 increasing to 97/3) to give l-methyl-2-(3- 
(2-tetrahydropyranylo.\y)propylthio)imidazole (2.5g, 55%). 

'H NMR Spectrum: (DMSOd,,) 1.38-1.72(m. 6H); 1.80(m. 211); 3.0(t. 2H): 3.36-343(m. 211); 

3.58(s. 3H); 3.62-3.78(m. 2H): 4.50(s. Ill): 6.90(s. 1H): 7.21(s. 1H) 
20 A solution of 1 -methyl-2-(3-(2-tetrahydropyranyloxy)propylthio)imidazolc (2.0g. 

7.8mmol) in acetic acid (8ml). THF (4ml) and water (2ml) was heated at 50°C for 4 hours. 

The volatiles were removed by evaporation and the residue azeotroped with toluene to give 2- 

(3-hydroxypropylthio)-l-methylimidazolc (1 .3g, 100%) as an off-white solid. 

'U NMR Spectrum: (DMSOd,,) 1.68(m. 2H); 2.98(t. 2H): 3.42(t. 2H); 3.57(s. 3H): 4.10(s. 
25 lll);6.90(d, lH);7.20(d. 1H) 

Example 67 

A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline 
(350mg. l.Ommol). (prepared as described for the starting material in Example 24). 4-(3- 
30 chloropropoxy)pyridinc hydrochloride (206mg, 1 .Ommol ) and potassium carbonate (303mg. 
2.2mmol) in NMP (20ml) was heated at 90°C for 2 hours. The mixture was allowed to cool. 
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diluted with water and extracted with ethyl acetate. The combined extracts were washed with 
water, dried (MgSO.,) and the solvent removed by evaporation. The residue was purified by 
column chromatography eluting with methylene chloride/mcthanol mixtures (100/0 increasing 
to 95/5) to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-(4- 
5 pyridyloxy)propoxy)quinazoIinc (257mg. 56%). 
m.p. 138-140°C 

'M NMR Spectrum: (DMSOd,) 2.25(m. 2H); 3.92(s, 311): 4.24(1. 2H): 4.30(t. 2H): 6.98(dd, 
2H): 7.20(s, III); 7.31(dd. 11-1); 7.55<dd. 2H): 7.79(s. 1H): 8.32-8.38(m. 3H): 9.50(s. 1H) 
MS-ES1:455|MH]' 

10 Elemental analysis: Found C 58.4 H 4.7 N 11.8 

C 2 ,I[ 20 NAC1F 1H 2 0 Requires C 58.4 H 4.7 N 11.8% 

The starting material was prepared as follows: 

A mixture of 4-chloropyridine (7g. 47mmol). ethylene glycol (17.9g. 235mmol) and 
15 sodium hydroxide (4.67g, 195mmol) in DMSO (80ml) was heated at 100°C for 24 hours. 
Most of the solvent was removed by evaporation and the residue was diluted with ice water. 
The aqueous mixture was extracted with ethyl acetate, the extracts combined, dried (MgSOj 
and the solvent removed by evaporation. The residue was purified by column 
chromatography eluting with methylene chloride/methanol mixtures (100/0 increasing to 
20 97/3) to give 4-(3-hydroxypropoxy)pyridine (3.2g, 45%). 

Thionyl chloride (2.2ml. 30mmol) was added slowly to a solution of 4-(3- 
hydroxypropoxy)pyridine (3.1g. 20mmol) in trichloromethane (40ml) at 5°C. The mixture 
was stirred at 5°C for 1 hour and then at ambient temperature for 2 hours. The volatilcs were 
removed by evaporation, the residue azeotroped with toluene and dried under vacuum to give 
25 4-(3-chloropropoxy)pyridinc hydrochloride (3.8 lg, 91%) as a solid. 

■H NMR Spectrum: (DMSOd,) 2.22(m, 2H); 3.80(t, 2H); 4.42(1. 2H); 7.55(d. 2H); 8.72(d, 
2H) 

MS - ESI: 172 [MH]* 
30 Example 68 
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A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline 
(350mg, 1 .Ommol). (prepared as described for the starting material in Example 24). 4-(2- 
chloroethylthio)pyridinc hydrochloride (252mg. l.2mmol) and potassium carbonate (454mg. 
3.3mmol) in NMP (30ml) was heated at 90°C for 2 hours. The mixture was allowed to cool. 
5 diluted with water and extracted with ethyl acetate. The combined extracts were washed with 
water, dried (MgSO.,) and the solvent removed by evaporation. The residue was purified by 
column chromatography eluting with ethyl acctate/methanol mixtures ( 1 00/0 increasing to 
75/25) to give 4-(4-chloro-2-nuoroanilino)-6-methoxy-7-(2-(4- 
pyridylthio)ethoxy)quinazoline ( 13mg. 3%). 
10 m.p. 182-186°C 

'H NMR Spectrum: (DMSOd,,) 3.58(t. 2H): 3.90(s. 3H): 4.40(t. 2H); 7.20(s. 1H): 7.32(d. Ill): 
7.40(d. 211); 7.50-7.60(m. 2H): 7.80(s. Ill): 8.32(s. IH): 8.38(d. 2H); 9.57(s. 1H) 
MS - ESI: 457 [MH] 

15 The starting material was prepared as follows: 

Sodium hydride (890mg of a 50% suspension in mineral oil, 19mmol) was added to 
a solution of 4-mercaptopyridine (2.34g, 21mmol) in DMF (75ml) and the mixture stirred for 
30 minutes. 2-(2-Bromoethoxy)tetrahydropyran (4.0g. l9mmol), (J. Am. Chem. Soc. 1948. 
70. 4187). was added and the mixture heated at 100°C for 3 hours and then stirred at ambient 

20 temperature for 1 8 hours. The reaction mixture was diluted with water and extracted with 

ethyl acetate. The combined extracts were washed with water, dried (MgSO.,) and the solvent 
removed by evaporation. The residue was purified by column chromatography eluting with 
methylene chloride/methanol mixtures ( 1 00/0 increasing to 97/3) to give 4-(2- 
(tetrahydropyran-2-yloxy)ethylthio)pyridine (2.8g. 56%). 

25 'H NMR Spectrum: (DMSOd,,) 1.35-1.64(m. 6H); 3.35-3 .42(m. 1H); 3.58-3.82(m. 3H); 
4.60(s. 1H): 7.30(dd. 211); 8.33(dd. 2H) 

A solution of 4-(2-(tctrahydropyran-2-yloxy)ethylthio)pyridine (2.73g. 1 lmmol) in 
acetic acid (8ml), TIIF (4ml) and water (2ml) was heated at 50°C for 4 hours. The volatiles 
were removed by evaporation and the residue azeotroped with toluene to give 4-(2- 

30 hydroxyethylthio)pyridinc ( 1 .39g. 79%) as an off-white solid. 



- Ill - 

'11 NMR Spectrum: (DMSOdJ 3.10(L 2H); 3.60(q. 2H): 5.0()(t, 1H); 7.22(d, 2H); 8.30(d 2H) 

Thionyl chloride (0.98ml. 13.5mmol) was added slowly to a solution of 4-(2- 
hydroxyethylthio)pyridine (1.39g, 9.0mmol) in trichloromethane (25ml) at 5°C. The mixture 
was stirred at 5°C for 1 hour and then at ambient temperature for 2 hours. The volatilcs were 
5 removed by evaporation, the residue azeotroped with toluene and dried under vacuum to give 
4-(2-chloroethylthio)pyridine hydrochloride (500mg, 26%) as a solid. 
1 II NMR Spectrum: (DMSOdJ 3.65(t, 211); 3.90U. 2H); 7.90(d. 2H): 8.60<d. 2H) 
MS - ESI: 174 [MH]' 

10 Example 69 

A mixture oi'4-(4«chloro-2-lluoroanilino)-7-hydroxy-6-methoxyquinazoline 
(350mg. l.Ommol), (prepared as described for the starting material in Example 24), 3-(2- 
chloroethoxy)pyridine hydrochloride (234mg, 1.2mmol) and potassium carbonate (456mg, 
3.3mmol) in NMP (20ml) was heated at 90°C for 2 hours. The mixture was allowed to cool, 

1 5 diluted with water and extracted with ethyl acetate. The combined extracts were washed with 
water, dried (MgS0 4 ) and the solvent removed by evaporation. The residue was purified by 
column chromatography cluting with methylene chloridc/methanol mixtures (100/0 increasing 
to 95/5) to give 4-(4-chloro-2-fluoroanilino)-6-mcthoxy-7-(2-(3- 
pyridyloxy)ethoxv)quinazoline (95mg, 20%). 

20 m.p. 188-190°C 

'H NMR Spectrum: (DMSOdJ 3.90(s. 3H); 4.45(m, 4H); 7.24(s, 1H); 7.18fdd. 1H): 7.42- 
7.60(m, 3H); 7.80(s. Ill); 8.20(d. 1H); 8.35(s, 211); 9.50(s. 1H) 
MS -ESI: 441 fMH]' 

Elemental analysis: Found C 55.0 H 3.9 N 1 1.8 

25 C 22 H I8 N 4 0 1 C1F2H : 0 Requires C 55.4 U 4.6 N 11.7% 

The starting material was prepared as follows: 

Sodium hydride (1 .02g of a 50% suspension in mineral oil. 42mmol) was added to a 
solution of 3-hydroxypyridinc (2.0 lg. 21mmol) in DMF (50ml) and the mixture stirred for 30 
30 minutes. 2-(2-Bromoethoxy)tctrahydropyran (4.0g ? 19mmo0, (J. Am. Chem. Soc. 1948. 70. 
4187), was added and the mixture heated at 100°C for 3 hours and then stirred at ambient 



WO 97/22596 



PCT/GB96/03075 



- 112- 

temperature for 1 8 hours. The reaction mixture was diluted with water and extracted with 
ethyl acetate. The combined extracts were washed with water, dried (MgS0 4 ) and the solvent 
removed by evaporation. The residue was purified by column chromatography eluting with 
methylene chloride/mcthanol mixtures (100/0 increasing to 97/3) to give 3-(2- 
5 (tctrahydropyran-2-yloxy)ethoxy)pyridine (2.28g. 48%). 

'H NMR Spectrum: (DMSOdJ 1.38-1. 65<m. 6H); 3.40(m. 1H); 3.65-3.79(m. 2H): 3.85- 
3.95(m. lH):4.20(L2II):4.62(s. 1H); 7.30(dd. 1H); 7.39(dd. lH);8.15(d, 111): 8.28(d. 1H) 
MS - ESI: 224 [MH] 

A solution of 3-(2-(tetrahydropyran-2-yloxy)ethoxy)pyridinc (1.54g. 7mmol) in 
10 acetic acid (8ml), THF (4ml) and water (2ml) was heated at 50°C for 4 hours. The volatiles 
were removed by evaporation and the residue azeotroped with toluene to give 3-(2- 
hydroxyethoxy)pyridine (820mg, 86%) as an off-white solid. 

■H NMR Spectrum: (DMSOd,) 3.70(t, 2H): 4.05(t 2H): 4.85(s, 1 H): 7.25(dd, 1 H); 7.37(dd. 

lH);8.10(d. 1H); 8.24(d, 111) 
15 MS - ESI: 140 [MHT 

Thionyl chloride (0.89ml, 12mmol) was added slowly to a solution of 3-(2- 

hydroxyethoxy)pyridine (I.13g. 8mmol) in trichloromethane (20ml) at 5°C. The mixture was 

stirred at 5°C for 1 hour and then at ambient temperature for 2 hours. The volatiles were 

removed by evaporation, the residue azeotroped with toluene and dried under vacuum to give 
20 3-(2-chloroethoxy)pyridine hydrochloride (300mg, 19%) as a solid. 

'H NMR Spectrum: (DMSOd (l ) 3.99(t, 2H); 4.42(t, 211): 7.82(dd. 1H); 8.05(dd. IH): 8.42(d. 

lH):8.62(s. 1H) 

Example 70 

25 2-Fluoro-5-hydroxy-4-methyIaniline ( 1 70mg. 1 .2mmol), (prepared as described for 

the starting material in Example 13), was added to a solution of 7-benzyloxy-4- 
chloroquinazoline hydrochloride (307mg, lmmol) in 2-pentanol (5ml) and the mixture stirred 
at 120°C for 2 hours. The mixture was allowed to cool and the resulting precipitate was 
collected by filtration, washed with isopropanol and then ether and dried under vacuum at 

30 70°C to give 7-benzyloxy-4-(2-fluoro-5-hydroxy-4-methylanilino)quinazoIinc 
hydrochloride (331mg. 80%). 



KCI/^BVb/UJ07*) 



'H NMR Spectrum: (DMSOdJ 2.16(s. 311): 5.36(s. 211): 6.88(d. 1H); 7.12(d. 1H); 7.3- 
7.65(m. 711): 8.68(d. 1H); 8.82(s. 1H): 9.68(s. 1H); 1 1.4(s. 1H) 
MS - ESI: 376 [MM]* 

Elemental analysis: Found C 63.7 H 4.8 N 10.0 

5 C : ,H )(i N,0 : F 1HC1 Requires C 64.2 H 4.7 N 10.2% 

The starting material was prepared as follows: 

Sodium (368mg. 16mmol) was added to benzyl alcohol (10ml. 96mmol) and the 
mixture was heated at 148°C for 30 minutes. 7-Fluoro-3.4-dihydroquinazolin-4-one (656mg. 

1 0 4mmoI). (J. Chem. Soc. section B 1 967. 449). was added and the mixture maintained at 1 48°C 
for 24 hours. The reaction mixture was allowed to cool, the solution was poured on to water 
(1 70ml) and the aqueous mixture adjusted to pH3 with concentrated hydrochloric acid. The 
precipitate was collected by filtration, washed with water, ether and dried under vacuum to 
give 7-benzyloxy-3.4-dihydroquinazolin-4-one (890mg, 89%) as a white solid. 

1 5 m.p. 267-269°C 

'H NMR Spectrum: (DMSOd (> ; CF.COOD) 5.32(s. 2H); 7.25(d. 1H): 7.32-7.52(m. 6H); 
8.12(d. lH):8.99(s. 1H) 
MS -ESI: 252 [MH]* 

Flemental analysis: Found C 71.4 H 4.9 N 10.7 

20 C„H,,N : 0 ; 0.04H : O Requires C 71.2 114.8 Nll.1% 

A mixture of 7-benzyloxy-3.4-dihydroquinazolin-4-one (800mg. 3.17mmoI) and 
DMF (lOOjal) in thionyl chloride (20ml. 0.27mmol) was heated at rctlux for 3 hours. Excess 
thionyl chloride was removed by evaporation and the residue azeotroped with toluene and 
dried under vacuum to give 7-bcnzyloxy-4-chloroquinazoline hydrochloride (835mg. 86%) as 
25 a cream solid, 
m.p. 131-132°C 

'H NMR Spectrum: (DMSOd f> ; CF,COOD) 5.32(s. 2H); 7.29(d. 1H); 7.34-7.52(m. 611): 
8.12(d. 1H): 9.03(s. 1H) 
MS - ESI: 270 [MH]~ 
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Examnle 71 

Using an analogous procedure to that described in Example 70. 7-benzyIoxy-4- 
chloroquinazoline hydrochloride (307mg. lmmol), (prepared as described for the staning 
material in Example 70), was treated with 4-chloro-2-fluoro-5-hydroxyaniline (193mg. 
5 1 .2mmol h (EP 06 1 74 1 A2), to give 7-benzyloxy-4-(4-chloro-2-fluoro-5- 
hydroxyanilino)quinazoiine hydrochloride (407mg. 94%). 
m.p. 253-257°C 

'H NMR Spectrum: (DMSOdJ 5.37(s. 2H): 7.16(d, 1H); 7.32-7.5(m. 411): 7.54(s. 1H): 
7.56(d.2H); 7.59(dd. 1H); 8.73(d. Ill): 8.86(s, 1H): 10.63(brs, 1H): 11.6(brs. 1H) 
10 MS -ESI: 396 fMHl 

Elemental analysis: Found C 57.8 113.8 N 9.7 

C^H^NACIF 0.3H : O 1HCI Requires C 57.6 H 3.8 N 9.6% 



Example 72 

1 5 Using an analogous procedure to that described in Example 36. 4-C2-lluoro-5- 

methoxycarbonyloxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline hydrochloride 
(224mg. 0.6mmol), (prepared as described for the starting material in Example 22). was 
treated with 4-bromomethyl-l,2-difluorobenzcne (149mg, 0.72mmol) to give 7-(3,4- 
dinuorobenzyloxy)-4-(2-fluoro-5-hydroxy-4-mcthylanilino)-6-mcthoxyquinazoline 

20 hydrochloride (90mg. 3 1 %). 

l H NMR Spectrum: (DMSOdJ 2.17(s. 3H); 4.0(s, 3H); 5.33(s. 211): 6.88(d. 1H); 7.1 l(dJH); 
7.38(s, 1H); 7.41(m. 1H): 7.55(m. 1H); 7.62(m, 1H); 8.17(s. 1H); 8.75(s. 1H): 9.68(s. 1H); 
11.15(s, 1H) 
MS -ESI: 442 fMH] 

25 Elemental analysis: Found C 58.0 H 4.3 N 8.7 

C 23 H IR N,0 3 Fi 0.9HC1 0.08 isopropanol Requires C 58.3 11 4. 1 N 8.8 



Example 73 

Tctrabutylammonium fluoride (563 [i\ of a 1M solution in TIIF. 0.62mmol) was 
30 added to a solution of 4-(4-chloro-5-diphenyl-t-butylsilyloxy-2-fluoroanilino)-6-methoxy-7- 
((l-methylimidazol-2-yl)methoxy)quinazoline (207mg. 0.3 lmmol) in TIIF (5ml) cooled at 
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5°C and the mixture was then stirred for 1 hour at ambient temperature. Water was added and 
the volatiles were removed by evaporation. The solid residue was dissolved in methylene 
chloride/methanol and a 5M solution of hydrogen chloride in isopropanol (0.3ml) was added. 
The solvent was removed by evaporation, the solid residue was resuspended in ether. 
5 collected by filtration, washed with ether and dried under vacuum to give 4-(4-chloro-2- 

nuoro-5-hydroxyanilino)-6-methoxy-7-((l-methylimida/ol-2-yl)methoxy)quinazoIine 

hydrochloride (99mg, 63%). 

'H NMR Spectrum: (DMSOdJ 3.93(s. 3H); 4.01(s. 3H): 5.67(s. 211); 7.16(d. 1H): 7.52(d. 
1H); 7.58(s. 1H): 7.70(s. 1H): 7.78(s. Ill); 8.3 l(s. 1H): 8.8(s. 1H); 10.58(s. 1H); 1 1.35(brs. 
10 1H) 

MS-ESI:430|MI1V 

Elemental analysis: Found C 45.8 H 4.3 N 12.9 

C, 0 H |7 NAC1F 1.411,0 2HC1 Requires C 45.5 H 4.2 N 13.3% 

1 5 The starting material was prepared as follows: 

Diethyl azodicarboxylatc (219uf 1.4mmol) was added dropwise to a solution of 4- 
(4-chloro-5-diphenyl-t-butylsilyloxy-2-fiuoroanilino)-7-hydroxy-6-methoxyquinazoline 
(400mg. 0.7mmol). (prepared as described for the starting material in Example 33). 2- 
hydroxymethyl-l-mcthylimidazolc (82mg. O.83mmol). (J. Chem. Soc. 1927. 3128-3136). and 

20 triphenylphosphine (365mg. 1 .4mmol) in methylene chloride ( 1 2ml ) cooled at 0°C. The 
mixture was stirred for 1 hour at ambient temperature and further 2-hydroxymethyl-l- 
methylimidazole (68mg, 0.69mmol). triphenylphosphine (91mg. 0.34mmol) and diethyl 
azodicarboxylatc (54ul. 0.34mmol) were added. The mixture was stirred for 1 hour at 
ambient temperature and the solvent was removed by evaporation. The residue was purified 

25 by column chromatography eluting with methylene chloride/methanol (94/6) to give 4-(4- 

chloro-5-diphenyl-t-butylsilyloxy-2-fluoroanilino)-6-methoxy-7-((l-methylimidazol-2- 
yl)methoxy )quinazoline ( 1 16mg. 25%). 

■II NMR Spectrum: (CDC1,) 1.16(s. 9H); 3.75(s. 311): 3.93(s. 3H); 5.28(s. 2H): 6.84(s. 1H); 
6.91(s. 1H); 7.02(s. 1H); 7.17(d. 1H); 7.32-7.48(m. 8H); 7.78(2d. 4H): 8.08(s. 1H): 8.l8(d, 
30 1H) 
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Examnlc 74 

A mixture of 4-(2-tluoro-5-methoxycarbonyloxy-4-methylanilino)-7-hydroxyquinazoline 
hydrochloride (400mg. 0.98mmol). 2-chloromcthyl-l-methylimidazole hydrochloride 
(210mg. 1 .25mmol). potassium carbonate (580mg, 4.2mmol) and potassium iodide (17mg. 
0. 1 mmol) in DMF (20ml) was stirred at 65°C for 4.5 hours followed by 1 7 hours at ambient 
temperature. The solvent was removed by evaporation and the residue was partitioned 
between ethyl acetate and water. The organic layer was separated, washed with water, brine, 
dried (MgSO,) and the solvent removed by evaporation. The solid residue was purified by 
column chromatography cluting with methylene chloride/methanol (07/3) to give a yellow 
solid (258mg). This solid was dissolved in methanol (5ml) and a 1 M aqueous sodium 
hydroxide solution (660ul. 0.66mmol) was added. The mixture was stirred for 15 minutes, 
then water was added and the mixture adjusted to pH7 with concentrated hydrochloric acid. 
The aqueous mixture was extracted with ethyl acetate and the combined organic extract was 
washed with water, brine, dried (MgS0 4 ) and the solvent removed by evaporation. The 
residue was purified by flash chromatography eluting with methylene chloride/methanol 
' (95/5). The purified solid product was dissolved in methanol and methanolic hydrogen 
chloride ( 1 .5ml of a 7.5M solution) was added. The volatiles were removed by evaporation, 
the solid residue was suspended in pentane. collected by filtration, washed with pentane and 
dried under vacuum to give 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-((l-methylimidazol- 
2-yl)methoxy)quinazolinc hydrochloride (105mg. 44%). 

'H NMR Spectrum: (DMSOd,,) 2.16(s. 3H): 3.92(s, 3H): 5.71 (s. 211): 6.90(d, 111): 7.1(d. 1H); 
7.52(d. 1H): 7.64(d. 1H): 7.71(s. Ill): 7.78(s, lH):8.77(d. 1H); 8.82(s. lH):9.7(brs. 1H): 
11.45(brs. 1H) 
MS - ESI: 380 [MH]" 

Elemental analysis: Found C 52.2 II 5.0 N 15.1 

C :o H IR N 5 0 : F 0.9H,O 1.8HC1 Requires C 52.1 H 4.7 N 15.2% 

The starting material was prepared as follows :- 

Sodium (368mg. 16mmol) was added to benzyl alcohol (10ml. 96mmol) and the 
mixture was heated at 148°C for 30 minutes. 7-Iluoro-3.4-dihydroquinazolin-4-one (656mg. 
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4mmol). (J. Chem. Soc. section B 1967. 449). was added and the mixture maintained at I48°C 
for 24 hours. The reaction mixture was allowed to cool, the solution was poured on to water 
(1 70ml) and the aqueous mixture adjusted to pH3 with concentrated hydrochloric acid. The 
precipitate was collected by filtration, washed with water, then ether and dried under vacuum 
5 to give 7-benzyloxy-3.4-dihydroquinazolin-4-one (890mg. 89%) as a white solid, 
m.p. 267-269°C 

'M NMR Spectrum: (DMSOd 6 ; CF,COOD) 5.32(s. 2H): 7.25(d. 1H); 7.32-7.52(m. 6H); 
8.12(d, III); 8.99(s, 1H) 
MS -ESI: 252 [MH|' 

10 Elemental analysis: Found C 71.4 H 4.9 N 10.7 

C 15 II l2 N : O : 0.04H : O Requires C 71.2 H 4.8 N 11.1% 

A mixture of 7-benzyloxy-3.4-dihydroquinazolin-4-one (800mg. 3.17mmol) and 
DMF (lOOul) in thionyl chloride (20ml. 0.27mmol) was heated at reflux for 3 hours. Excess 
thionyl chloride was removed by evaporation and the residue azeotroped with toluene and 

1 5 dried under vacuum to give 7-benzyloxy-4-chloroquinazoline hydrochloride (835mg. 86%) as 
a cream solid, 
m.p. 131-132°C 

'H NMR Spectrum: (DMSOd,,; CF,COOD) 5.32(s. 2H); 7.29(d, 1H): 7.34-7.52(m. 6H): 

8.12(d. lH):9.03(s. 1H) 
20 MS-ESI:270|MHV 

2-Fluoro-5-methoxycarbonyloxy-4-methylanilinc (883mg. 4.4mmol), (prepared as 

described for the starting material in Example 12). was added to a solution of 7-benzyloxy-4- 

chloroquinazoline hydrochloride( 1 g. 3.7mmol) in 2-pentanol (15ml) at 120°C and the mixture 

was then heated at reflux for 4 hours. The mixture was allowed to cool and the precipitate 
25 was collected by filtration, washed with isopropanol followed by ether and dried under 

vacuum to give 7-benzyloxy-4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)quinazoline 

hydrochloride ( 1 .65g. 97%) as a cream solid. 

m.p. 219-220°C 

'H NMR Spectrum: (DMSOd fl ) 2.22(s. 3H): 3.86(s. 3H); 5.37(s. 211); 7.30-7.60(m. 9H): 
30 8.60(d. 1 H): 8.80(s. 1 H); 1 1 .2(s. 1 H) 
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MS - ESI: 434 [MH]' 

Elemental analysis: Found C 60.1 H 4.9 N 8.5 

C 34 H 1 oN,0 4 I 7 lHC10.5H : O Requires C 60.2 H 4.6 N 8.8% 

7-Benzyloxy-4-(2-nuoro-5-methoxycarbonylo.\y-4-methylanilino)quinazoline 
hydrochloride (1.53g, 3.25mmol) and 10% palladium-on-charcoal catalyst (1 80mg) in a 
mixture of methanol (75ml). DMF (6ml) and trichloromethane (30ml) was stirred under 
hydrogen at 1 .5 atmospheres pressure for 45 minutes. The catalyst was removed by filtration 
through diatomaceous earth and the solvent removed from the filtrate by evaporation. The 
residue was triturated with ether, the resulting solid was collected by filtration and dried under 

vacuum to give 4-(2-fiuoro-5-methoxycarbonyloxy-4-methylanilino)-7-hydroxyquinazoline 
hydrochloride ( 1 .23g. 84%) as an orange solid, 
m.p. 205-2 10°C 

'II NMR Spectrum: (DMSOdJ 2.22(s. 3H); 3.85(s. 3H): 7.24(d, 1H); 7.35(dd. 1H): 7.42(d, 
IH);7.45(d. lH):8.58(d, 1H): 8.8 l(s. 1H); 11.40(s, 1H): 11.76(s. 1H) 
MS -ESI: 344 |MH]- 

Example 75 

Diethyl azodicarboxylate (244mg. 1 .4mmol) was added dropwisc to a suspension of 
4-(2-tluoro-5-methoxycarbonyloxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline 
hydrochloride (261 mg. 0.7mmoi). (prepared as described for the starting material in Example 
22). triphenylphosphinc (367mg. 1 .4mmol) and 2-(l,2.4-triazol-l -yl)ethanol (95mg. 
0.84mmol). (Ann. Pharm. Fr. 1977, 35. 503-508). in methylene chloride (5ml). The mixture 
was stirred for 1 hour at ambient temperature and further triphenylphosphine ( 184mg. 
0.7mmol), 2-(l,2.4-triazol-l-yl)ethanol (63mg, 0.56mmol) and diethyl azodicarboxylate 
( 122mg. 0.7mmol) were added. The mixture was stirred for a further 2.5 hours and the 
solvent was removed by evaporation. The residue was dissolved in methanol (5ml) and 2M 
aqueous sodium hydroxide solution (2ml) was added. The mixture was stirred for 20 minutes 
and the mixture was partitioned between ether and water. The aqueous layer was acidified to 
pH7 with 2M hydrochloric acid and the resulting precipitate was collected by filtration, 
washed with water, and dried under vacuum. The resulting solid was dissolved in methylene 
chloride/mcthanol and a 5M solution of hydrogen chloride in isopropanol (0.5ml ) was added. 
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The volatiles were removed by evaporation, the solid was resuspended in ether, collected by 
filtration, washed with ether and dried under vacuum to give 4-(2-fluoro-5-hydroxy-4- 
methylanilino)-7-(2-(l,2,4-triazol-l-yl)ethoxy)quinazoline hydrochloride (180mg. 56%). 
'H NMR Spectrum: (DMSOd,,) 2.16(s. 3H): 3.97(s. 311): 4.59(t. 2H): 4.74(u 2H): 6.9(d. 1H): 
5 7.10(d. lll):7.37(s. 1H): 8.03(s. lH);8.23(s. JH);8.62(s. lH):8.79(s. lH);9.7(brs. 1H): 
ll.4(s, 1H) 
MS -ESI: 411 [MH]' 

Elemental analysis: Found C 53.2 H 4.8 N 18.4 

C :n Il,J^F0.1H,O 1.2HC1 Requires C 52.7 H 4.5 N 18.4% 

10 

Example 76 

Tetrabutylammonium fluoride (608ul of a 1M solution in THF. 0.67mmol) was 
added to a solution of 4-(4-chloro-5-diphenyl-t-butylsilyloxy-2-fluoroanilino)-6-methoxy-7- 
((3-thienyl)methoxy)quinazoline (224mg. 0.33mmol) in THF (5ml) cooled at 5°C. After 

1 5 stirring for 1 hour at ambient temperature, water was added. The THF was removed by 

evaporation. The precipitate was collected by nitration and dried by azeotroping with ethanol. 
The solid was dissolved in methylene chloride/mcthanol and a solution of 5M hydrochloric 
acid in isopropanol was added. The volatiles were removed by evaporation. The residue was 
suspended in ether, collected by filtration, washed with ether and dried under vacuum to give 

20 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-mcthoxy-7-((3-thicnyl)mcthoxy)quinazoiine 
hydrochloride (132mg. 85%). 
m.p. 277-28 1°C 

'H NMR Spectrum: (DMSOdJ 3.99(s, 3H); 5.34(s, 2H): 7.15(d. 1H): 7.26(d. 1H): 7.49(s, 
lH);7.53(d, 1H); 7.61(m. 1H); 7.75(s, 1H): 8.22(s, 1H): 8.8<s. HI): 10.59(s. 1H); 1 1.38(brs, 
25 IH) 

MS -ESI: 432 fMHJ' 

Elemental analysis: Found C 51.0 H 3.5 N 8.9 

C :0 H IS NAC1FS0.1H,0 1HCI Requires C 51.1 H 3.5 N 8.9% 
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Diethyl azodicarboxylate (274ul. lJmmol) was added dropwise to a solution of 4- 

(4-chloro-5-diphenyl-t-butylsilyloxy-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline 
(400mg. 0.7mmoi). (prepared as described for the starting material in Example 33), 3- 
thiophenemethanoi (1 19mg. lmmol) triphenyiphosphine (456mg. Ummol) in methylene 
5 chloride ( 1 2ml ) cooled at 0°C. The mixture was stirred lor 2 hours at ambient temperature, 
the solvent was removed by evaporation and the residue was purified by column 
chromatography eluting with methylene chloride/ether (95/5). The purified product was 
triturated with petroleum ether/ethyl acetate (8/2) and the solid product was collected by 
filtration, washed with ether and dried under vacuum to give 4-(4-chioro-5-diphenyl-t- 
10 butylsilyloxy-2-nuoroanilino)-6-methoxy-7-((3-thienyl)methoxy)quinazoline (223mg, 47%). 
'!! NMR Spectrum: (DMSOd,,) 1.09(s. 9H): 3.85(s. 3H): 5.23(s. 2H): 7.04(d. Ill); 7.21(d. 
IH): 7.25(s. 1H): 7.4-7.5(m. 6H); 7.58(m. 2H); 7.62-7.75(m. 6H); 8.1(s. 1H); 9.22(brs. 1H) 

Examnle 77 

1 5 Diethyl azodicarboxylate (274ul. 1 .7mmol) was added dropwise to a solution of 4- 

(4-chloro-5-diphenyl-i-butylsilyloxy-2-fiuoroanilino)-7-hydroxy-6-methoxyquinazoline 
(400mg. 0.7mmol). (prepared as described for the starting material in Example 33). 
triphenyiphosphine (456ml. I.7mmol), 2-(4-pyridyl)ethanol (128mg, lmmol). (Zhur. 
Obshchei. Khim. 1958. 28. 103-1 10). in methylene chloride (12ml) cooled at 0°C. The 

20 mixture was stirred for 2 hours at ambient temperature and the solvent was removed by 
evaporation. The residue was purified by column chromatography eluting with methylene 
chloride/methanol (97/3) to give a white solid (416mg). A portion of this solid (390mg) was 
dissolved in THF (6ml). the solution was cooled to 0°C and tetrabutylammonium fluoride 
(1.1ml of a 1M solution in THF. 1.1 mmol) was added and the mixture was stirred lor 2 hours 

25 at ambient temperature. Water was added, the organic solvent was removed by evaporation 
and the resulting precipitate was collected by filtration. The solid was dissolved in methylene 
chloride/methanol and a 5M solution of hydrogen chloride in isopropanol (0.5ml) was added. 
The volatiies were removed by evaporation and the solid was resuspended in isopropanol and 
collected by filtration, washed with isopropanol and ether and dried under vacuum to give 4- 

30 (4-chloro.2-nuoro-5-hydroxyanilino)-6-methoxy-7-(2-(4-pyridyl)ethoxy)quinazoline 
hydrochloride (123mg. 42%). 
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! H NMR Spectrum: (DMSOd,; CD.COOD) 3.49(t. 2H); 3.99(s, 3H); 4.6(L 2H): 7.16(d 1M): 
7.41(s. 1H); 7.51(d, I H); 8.05(br s, 2H); 8.19K Ill); 8.84(s. 1H); 8.86(br s. 2H) 
MS - ESI: 441 fMHf 

Elemental analysis: Found C 50.4 H 4.7 N 10.0 

5 C :: H IX N AC1F 1.111,0 1.8HC1 Requires C 50.5 H 4.5 N 10.4% 

0.23isopropanol 

Example 78 

Using an analogous procedure to that described in Example 77, 4-(4-chloro-5- 
10 diphcnyl-t-butylsilyloxy-2-fluoroanilino)^ (300mg, 

0.52mmol), (prepared as described for the starting material in Example 33). was treated with 
4-hydroxymethyl-2-methylthiazole (lOOmg, 0.87mmol) to give 4-(4-chloro-2-fIuoro-5- 
hydroxyanilino)-6-methoxy-7-((2-mcthylthiazol-4-yl)methoxy)quinazolinc hydrochloride 
(132mg. 52%). 

15 l ll NMR Spectrum: (DMSOdJ 2.68(s. 3H); 4.00(s, 3H): 5.35(s. 2H): 7.1 7(d, 1H): 7.52(d, 
1H): 7.56(s. lH);7.72(s. lH);8.29(s, lH);8.83(s, 1H); 10.63(brs, 1H); 11.58(s. 1H) 
MS-ESI:447[MHV 

Elemental analysis: Found C 48.2 I I 3.7 Nil .2 

C 2n H lfc N 4 0,ClFS 0.6H.O 1.2HCI Requires C 47.9 H 3.7 Nil .2% 

20 

The starting material was prepared as follows :- 

A solution of 4-chloromethyl-2-methylthiazole (1 .84g, lOmmol) in water (9ml) and 
concentrated hydrochloric acid (2ml) was heated at reflux for 20 hours. The mixture was 
allowed to cool and was adjusted to pH5 with 2M aqueous sodium hydroxide solution and the 
25 mixture was extracted with ethyl acetate. The organic extract was washed with water and 
brine, dried (MgS0 4 ) and the solvent removed by evaporation. The residue was purified by 
column chromatography eluting with methylene chloride/methanol (97/3) to give 4- 
hydroxymethyl-2-mcthylthiazole (800mg, 54%). 

'H NMR Spectrum (CDC1 3 ) 2.72(s. 3H); 2.92(br s, 1H); 4.73(s, 2H); 7.03(s. 1H) 
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Example 79 

Diethyl azodicarboxylaie ( 197|il, 1 .2mmol) was added dropwise to a solution of 4- 
(4-chloro-2-lluoroanilino)-7-hydroxy-6-methoxyquinazolinc (200mg, 0.6mmol), (prepared as 
described for the starting material in Example 24), 3-thiophcnemethanol (107mg. 0.93mmol) 
5 and triphenylphosphinc (328mg. 1 .2mmol) in methylene chloride (6ml) cooled at 0°C. The 
mixture was stirred for 2 hours at ambient temperature and further triphenylphosphine 
( 157mg, 0.57mmolK 3-thiophenemethanol (107mg, 0.93mmol) and diethyl azodicarboxylaie 
(98.5nh 0.59mmol) were added. The mixture was stirred for 2 hours at ambient temperature 
and the solvent was removed by evaporation. The residue was dissolved in ethyl acetate and 

1 0 the solution was washed with water and brine, dried (MgS0 4 ) and the solvent removed by 
evaporation. The residue was purified by column chromatography eluting with methylene 
chloride/ethyl acetate (4/6). The resulting oil was dissolved in ether and a 5M solution of 
hydrogen chloride in isopropanol (1ml) was added. The resulting precipitate was collected by 
filtration, washed with ether and dried under vacuum to give 4-(4-chloro-2- 

1 5 f1uoroanilino)-6-methoxy-7-((3-thienyI)methoxy)quinazoiine hydrochloride (59mg, 20%). 
'H NMR Spectrum: (DMSOdJ 3.99(s, 3H); 5.34(s, 2H); 7.25(d. 1H); 7.43(d, 1H): 7.45(s, 
1H); 7.58-7.63(m. 211); 7.7(dd, 1H); 7.72(dd, IH); 8.17(s. IH); 8.78(s. 1H) 
MS-ES1:416|MHJ" 

Klcmental analysis: Found C 53.5 II 3.7 N 9.0 

20 C :o H l5 N AC1FS 0.95HC1 Requires C 53.3 H 3.6 N 9.3% 

Example 80 

A mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazolinc 
(250mg, 0.78mmol), (prepared as described for the starting material in Example 24), 2- 

25 acetamido-4-chloromethy Ithiazole ( 1 64mg, 0.86mmol) and potassium carbonate (21 6mg, 

1 .5mmol) in DMF (5ml)was stirred at 40°C for 7 hours. The mixture was partitioned between 
ethyl acetate and water and the aqueous layer was adjusted to pH7 with 2M hydrochloric acid. 
The organic phase was washed with water, brine, dried (MgS0 4 ) and the solvent removed by 
evaporation. The residue was purified by column chromatography eluting with methylene 

30 chloride/mcthanol (95/5). The purified solid was dissolved in a mixture of methylene chloride 
and methanol and a 5M solution of hydrogen chloride in isopropanol ( 1 .0ml) was added. The 



WU ¥7/225*0 



I'LI/VjO^O/UJU/D 



- 123- 

volatiles were removed by evaporation to give a solid, which was triturated with ether, 
collected by filtration and dried under vacuum to give 7-((2-acetamidothiazol-4- 
yl)methoxy)-4-(4-chloro-2-fIuoroanilino)-6-methoxyquinazoline hydrochloride (96mg. 

24%). 
5 m.p. 194-202°C 

'II NMR Spectrum: (DMSOd,,) 2.14(s. 3H): 4.0(s, 3H): 5.3 l(s, 2H): 7.34(s. 1H): 7.45(dd. 
1H); 7.52(s, 111); 7.60(t. 1H); 7.68(dd. Ill); 8.30(s. Ill): 8.8 l(s. 1H) 
MS -ESI: 474 [MH]' 

Elemental analysis: Found C 46.9 H 3.8 N 13.2 

10 C,,H 17 N,0,C1FS I.1H : 0 1.1HCI Requires C 47.3 H 3.8 N 13.1% 

Example 81 

Diethyl azodicarboxylate (295ul. 1 .8mmol) was added dropwisc to a solution of 4- 
(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (300mg. 0.93mmol). (prepared 

1 5 as described for the starting material in Example 24), 2-( 1 .2.4-triazol- 1 -y 1 )ethanol ( 1 59mg. 
1 .4mmol), (Ann. Pharm. Fr. 1977. 35. 503-508). and iriphenylphosphinc (492mg. 1 .8mmol) 
in methylene chloride (10ml). The mixture was stirred for 2 hours at ambient temperature and 
further triphenylphosphine (246mg, 0.9mmol) and diethyl azodicarboxylate (147ul, 0.9mmol) 
were added. The mixture was stirred for 1 hour at ambient temperature and the resulting 

20 precipitate was collected by filtration, washed with methylene chloride and ether and dried 
under vacuum. This solid was suspended in methylene chloride/methanol and a 5M solution 
of hydrogen chloride in isopropanol (1.0ml) was added. The volatiles were removed by 
evaporation, the residue was triturated with ether. The resulting solid was collected by 
Filtration, washed with ether and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-6- 

25 methoxy-7-(2-(l,2,4-triazol-l-yl)ethoxy)quinazoline hydrochloride (2 1 9mg. 52%). 
m.p. 169-174°C 

'H NMR Spectrum: (DMSOd 6 ) 3.99(s. 3H): 4.60(t. 2H): 4.74(t. 2H): 7.43(d. Ill): 7.45(s. IH): 
7.59(t. 1H); 7.67(dd. 1H); 8.06(s. IH): 8.4 l(s. 1H); 8.68(s. IH); 8.83(s. 1H) 
MS -ESI: 415 [MHV 
30 Elemental analysis: Found C 47.0 H 4.3 N 16.5 
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C„II IA N 6 0;C1F 1.6 1H,0 1HC1 Requires C 47.0 H 4.4 N 16.4% 
O.35isopropanol 

Example 82 

5 Diethyl azodicarboxylate (295ul. 1 .8mmol) was added dropwise to a solution of 1 - 

(3-hydroxypropyl)-| 1.2.41-triazole ( 1 19mg. 0.93 mmol). (EP0060696 Al ). 4-(4-chloro-2- 
lluoroanilino)-7-hydroxy-6-methoxyquinazoline (200mg. 0.62mmol). (prepared as described 
for the starting material in Example 24). and triphenylphosphine (492g. 1.8mmol) in 
methylene chloride (4ml) and the mixture stirred for 3 hours at ambient temperature. The 

10 mixture was purified by column chromatography cluting with methylene 

chloridc/acetomtrile/mcthanol (60/32/8). The purified product was triturated with a mixture 
of pentane and ether, collected by filtration and dried under vacuum to give a white solid. 
This solid was dissolved in methylene chloride/methanol and ethereal hydrogen chloride (1ml 
of a 5M solution) was added. The volatiles were removed by evaporation. The solid residue 

1 5 was suspended in ether, collected by filtration, washed with ether and dried under vacuum to 

give 4-(4-chloro-2-nuoroanilino)-6-methoxy-7-(3-(l,2,4-triazol-l-yl)propoxy)quinazoline 

hydrochloride (121mg. 39%). 

'H NMR Spectrum: (DMSOd,,; CF.COOD) 2.44(t. 2H): 4.0(s. 3H); 4.3(1, 2H); 4.5(t. 2H): 
7.32(s. lll):7.47(dd. 1H): 7.62(1. IH); 7.70(dd. Ill): 8.08(s. lH):8.41(s. Ul):8.87(s, 111): 
20 9.10(s. 1H) 

MS -ESI: 429 [Mil T 

Elemental analysis: Found C 47.8 H 4.2 N 16.6 

C M H I8 N 6 0 ; C1F 0.2H : O 2HC1 Requires C 47.5 H 4.1 NI6.6% 

25 Example 83 

Diethyl azodicarboxylate (209mg, 1 .2mmol) was added dropwise to a suspension of 
4-(4-chloro-2-nuoroanilino)-7-hydroxy-6-methoxyquinazoline (I28mg. 0.4mmol), (prepared 
as described for the starting material in Example 24). triphenylphosphine (3 14mg. 1 .2 mmol) 
and 2-rN-methyl-N-(pyridazin-4-yl)amino)cthanol (80mg. 0.52mmol) in methylene chloride 
30 (5ml) and the mixture stirred for 2 hours at ambient temperature. The solvent was removed 
by evaporation, the residue was triturated with ether and the resulting solid was collected by 
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llltration. The solid was purified by column chromatography eluting with methylene 

chloride/methanol (9/1 followed by 8/2) to give a white solid. This solid was dissolved in 

methylene chloride/methanol and ethereal hydrogen chloride (0.5ml of a 4M solution) was 

added. The volatiles were removed by evaporation, the residue was triturated with ether. 

5 collected by filtration and dried under vacuum to give 4-(4-chIoro-2-fluoroaniIino)-6- 

methoxy-7-(2-(N-mcthyl-N-(pyridazin-4-yl)amino)ethoxy)quinazoline hydrochloride 
(llOmg. 60%). 

'H NMR Spectrum: (DMSOd (> ) 3.1 l(s. 3H): 3.89(s. 311): 3.94(t. 2H): 4.37(t. 2H): 6.85(dd. 
1H): 7.21(s. Ill): 7.35(dd. Ill): 7.55(dd. 1H): 7.59(t. Ill): 7.8(s. Ill): 8.36(s. 1H): 8.59(d. 
10 !H);8.90(d. 1H): 9.57{s. 1H) 

Elemental analysis: Found C 47.2 H 4.6 N 14.7 

C ;; I-I M N,,0,C1F 1.5I-U0 2.15HCI Requires C 47.2 H 4.5 N 15.0% 



The starting material was prepared as follows: 

1 5 A solution of 4-bromo-3.6-dichloro-pyridazinc ( 1 . 1 1 g. 5mmol). (J.Chem. Soc. 

Perkin Trans I. 1974. 696). and 2-(methylamino)cthanol (0.75g. lOmmol) in isopropanol 
(10ml) was heated at reflux for 30 minutes. The solvent was removed by evaporation, the 
residue was partitioned between methylene chloride and water and the aqueous layer was 
adjusted to pi 19 with solid potassium carbonate. The organic layer was separated, washed 

20 with brine, dried (MgSO.,) and the solvent removed by evaporation. The residue was 
triturated with ether, collected by filtration and dried under vacuum to give 2-(N-(3.6- 
dichloropyridazin-4-y])-N-methylamino)ethanol (lg. 90%). 
^ 'H NMR Spectrum: (CDCI,) 2.1(br s. 1H); 3.09(s. 3H); 3.71(t. 211): 3.93(t. 2H): 6.8<s, 1H) 
MS - ESI: 221 [MH]* 

25 A mixture of 2-(N-(3.6-dichloropyridazin-4-yl)-N-methylamino)cthanol (444mg. 

2mmoI) and 10% palladium-on-charcoal catalyst (150mg) in elhanol (15ml). methanol (5ml) 
and aqueous ammonia (1 5ml) was stirred under hydrogen at 3 atmospheres pressure for 4 
hours. The catalyst was removed by filtration and the solvent removed from the filtrate by 
evaporation. The residue was dissolved in methylene chloride, the insoluble material was 

30 removed by filtration and the solvent was removed from the filtrate by evaporation. The 
residue was purified by column chromatography on neutral aluminum oxide eluting with 
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methylene chloride/methanol (95/5 followed by 90/10). The purified product was triturated 
with petroleum ether, the solid product was collected by filtration and dried under vacuum to 
give 2-rN-methyl-N-(pyridazin-4-yl)amino)ethanol (275mg. 91%). 

'H NMR Spectrum: (CDC1,) 3.06(s, 3H); 3.57(1. 2H); 3.89(1. 2H); 6.52(dd. Ill); 8.48(d. 1H); 
5 8.54 (d,1H) 

MS - ESI: 153 [MH]* 

Example 84 

2M Aqueous sodium hydroxide solution (560^1. 1 . lmmol) was added to a solution 

10 of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-((4- 

pyridyl)carboxamido)quinazoline (250mg. 0.56mmol) in methanol (7ml) cooled at 0°C and 
the mixture then stirred for 1 hour at ambient temperature. The mixture was diluted with 
water and the mixture adjusted to pH6 with 2M hydrochloric acid. The resulting solid was 
collected by filtration, washed with water and dried under vacuum. The solid was dissolved 

1 5 in methylene chloride/methanol and isopropanolic hydrogen chloride (0.7ml of a 5M solution) 
was added. The volatiles were removed by evaporation, the solid residue was triturated with 
ether, collected by filtration, washed with ether and dried under vacuum to give 4-(2-fluoro-5- 
hydroxy-4-methylanilino)-7-((4-pyridyl)carboxamido)quinazoline hydrochloride (241 mg, 
93%). 

20 MS - ESI: 390 [MH]' 

'H NMR Spectrum: (DMSOd,,; CFCOOD) 2.2(s. 3H); 6.94(d. 1H): 7.13(d. 1H); 8.18(d, 1H); 
8.53(d, 211); 8.68(s, Hi); 8.77(d. 1H); 8.94(s, 1H); 9.20(d. 2H) 
Elemental analysis: Found C 52.0 H 4.3 N 14.3 

C 2l H l6 N,0 2 F ] -2H : 0 1.95HC1 Requires C 52.3 H 4.3 N 14.5% 

25 

The starting material was prepared as follows: 

A mixture of 7-nitro-3,4-dihydroquinazolin-4-one (J. Chcm. Soc. 1950. 1 104-1 1 1 1) 
(5g. 26mmol) in thionyl chloride (50ml) and DMF (1ml) was heated at reflux for 1.5 hours. 
Excess thionyl chloride was removed by evaporation and the residue azeotroped with toluene. 
30 The residue was suspended in ether, collected by filtration and dried under vacuum to give 4- 
chloro-7-nitroquinazoline hydrochloride (6.4g. 100%). 
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'H NMR Spectrum: (DMSOdJ 8.26(dd, 1H); 8.36(d, 1H): 8.40(s. 1H); 8.42(dd. 1H) 
MS-ESI:209 [MHp 

A solution of 4-chloro-7-nitroquinazolinc hydrochloride (2.46g. lOmmol) and 2- 
fluoro-5-methoxycarbonyloxy-4-mcthylaniline (2.2g. 1 lmmol), (prepared as described for the 
5 starting material in Example 12). in isopropanol (25ml) was heated at 50°C for 1 hour. The 
mixture was allowed to cool, the precipitated solid was collected by filtration recrystallised 
from methylene chloride/methanol/isopropanol to give 4-(2-fluoro-5-methoxycarbonyioxy-4- 
methyIanilino)-7-nitroquinazoline hydrochloride (1.8g. 45%) as a yellow solid. 
'H NMR Spectrum: (DMSOd,) 2.2 1(s. 3H): 3.86<s. 3H): 7.40(d, 1H): 7.46(d. 1H): 8.49(dd. 
10 IH);8.63(s, Hl);8.84(s. lH):8.89(d, 111) 
MS -ESI: 373 [MI IT 

Elemental analysis: Found C 50.0 H 3.6 N 13.8 

C l7 H l3 N 4 0 5 F 1HC1 Requires C 50.0 H 3.5 N 13.7% 

A mixture of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7- 

15 nitroquinazolinc hydrochloride (5.3g, 13mmol) and 10% palladium-on-charcoal catalyst (Ig) 
in ethanol (100ml). ethanolic hydrogen chloride (1.8ml of a 7M solution) and methanol 
(20ml) was stirred under hydrogen at 1 .7 atmospheres pressure for 75 minutes. The catalyst 
was removed by filtration through diatomaceous earth and the filter pad thoroughly washed 
with methylene chloride, methanol and ether and the solvent was removed from the filtrate by 

20 evaporation to give 7-amino-4-(2-fluoro-5Mriethoxycarbonyloxy-4Miicthvlanilino)quinazoline 
hydrochloride (4.8g, 97%) as a yellow solid. 

'H NMR Spectrum: (DMSOdj 2.22(s. 3H); 3.87(s. 3H); 6.77(s, 1H); 7.08(dd. 1H); 7.15(m. 
2H); 7.41(m, 2H): 8.35(d, iH); 8.63(s. 1H); 1 1.03(s, 1H) 
MS -ESI: 343 [MH]* 

25 A solution of 7-amino-4-(2-fluoro-5-methoxycarbonyloxy-4- 

methylanilino)quinazoline hydrochloride (0.45g, 1.2mmol) and isonicotinoyl chloride 
hydrochloride (296mg. 1 .66mmol) in pyridine (1 5ml) was stirred for 2 hours at ambient 
temperature, followed by 1 hour at 40°C. Further isonicotinoyl chloride hydrochloride 
(84mg, 0.46mmol) was added and the mixture was stirred at 40°C for 2 hours. The volatiles 

30 were removed by evaporation, the mixture was diluted with water. The aqueous mixture was 
adjusted to pH7 and extracted with ethyl acetate. T he combined extracts were washed with 



WO 97/22596 



PCT/GB96/0307S 



- 128- 

brine. dried (MgSOj and the solvent removed by evaporation. The residue was purified by 
Hash chromatography eluting with methylene chloride/methanol (95/5 followed by 92/8). The 
purified solid was triturated with ether, collected by filtration, washed with ether and dried 
under vacuum to give 4-f2-lluoro-5-methoxycarbonyloxy-4-mcthylanilino)-7-((4- 
pyridyl)carboxamido)quinazoline (264mg. 49%). 

'II NMR Spectrum: (DMSOd,,) 2.19(s. 3H); 3.86(s. 3H): 7.31(d. 1H): 7.45(d. 1H): 7.92(d. 
2H); 7.98(d. 1H); 8.31(s. lll):8.43<d. UI);8.47(s. 1H): 8.83(d, 2H): 9.78(br s. 1H); 10.89(br 
s, 1H) 

Example 85 

4-Chloro-2-fluoroanilinc (77mg. 0.53mmol) was added to a solution ol*4-chloro-6- 
methoxy-7-(2-(N-methyl-N-(6-methylpyrimidin-4-yl)amino)ethoxy)quinazoline 
hydrochloride ( 1 40mg. 0.35mmol) in isopropanol (5ml) and the mixture heated at reflux for 1 
hour. The solvent was removed by evaporation and the residue was partitioned between ethyl 
acetate and saturated aqueous sodium hydrogen carbonate solution. The organic layer was 
separated, washed with brine, dried (MgS0 4 ) and the solvent removed by evaporation. The 
residue was purified by flash chromatography eluting with methylene chloride/methanol 
(95/5). The purified solid was dissolved in methylene chloride/methanol and ethereal 
hydrogen chloride (1ml of a 5M solution) was added. The volatilcs were removed by 
evaporation, the residue was triturated with ether, collected by filtration, washed with ether 
and dried under vacuum to give 4-(4-chlor«-2-fluoroanilino)-6-mcthoxy-7-(2-(N-methyl-N- 
(6-methylpyrimidin-4-yl)amino)ethoxy)quinazoline hydrochloride (75mg. 39%). 
'H NMR Spectrum: (DMSOd,,; CF,COOD) 2.46 and 2.47(2s. 3H); 3.35 and 3.42(2s. 3H): 
3.97 and 3.98 (2s. 311): 4.2(br s. 1 H); 4.3(br s. 1 H); 4.5(br s. 211): 7.05 and 7.3(2s. 1 H); 7.4 
and 7.5(m. 2H); 7.62(1. 1H); 7.7(d, 1H); 8.25(br s. II 1); 8.8 and 8.9(2s. 2H) 
MS - ESI: 469 [MH]* 

The starting material was prepared as follows: 

Sodium hydride ( 1 .44g of a 60% suspension in mineral oil. 36mmol) was added in 
portions over 20 minutes to a solution of 7-benzyloxy-3.4-dihydroquinazolin-4-one (8.46g, 
30mmol). (prepared as described for the starting material in Example 70). in DMF (70ml) and 
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the mixture stirred for 1 .5 hours. Chloromcthyl pivalate (5.65g. 37.5mmol) was added 
dropwisc and the mixture stirred 2 hours at ambient temperature. The mixture was diluted 
with ethyl acetate (100ml) and poured onto ice/water (400ml) and 2M hydrochloric acid 
(4ml). The organic layer was separated and the aqueous layer extracted with ethyl acetate, the 
5 combined extracts were washed with brine, dried (MgSO^) and the solvent removed by 

evaporation. The residue was triturated with a mixture of ether and petroleum ether, the solid 
was collected by filtration and dried under vacuum to give 7-ben7.yloxy-6-methoxy-3- 
((pivaloyloxy )methyl)-3.4-dihydroquinazolin-4-one ( 1 Og. 84%). 

'H NMR Spectrum: (DMSOdJ 1.1 l(s. 9H): 3.89(s. 311); 5.3(s. 2H); 5.9(s. 2H): 7.27(s. 1H): 

10 7.35<m. 1H); 7.47(1. 2H): 7.49(d. 2H); 7.5 l(s. 1H): 8.34(s. 1H) 

A mixture of 7-benzyloxy-6-methoxy-3-((pivaloyloxy)mcthyl)-3.4- 
dihydroquinazolin-4-onc (7g. 17.7mmol) and 10% palladium-on-charcoal catalyst (700mg) in 
ethyl acetate (250ml). DMF (50ml). methanol (50ml) and acetic acid (0.7ml) was stirred 
under hydrogen at atmospheric pressure for 40 minutes. The catalyst was removed by 

1 5 filtration and the solvent removed from the filtrate by evaporation. The residue was triturated 
with ether, collected by filtration and dried under vacuum to give 7-hydroxy-6-methoxy-3- 
((pivaloyloxy)mcthyl)-3.4-dihydroquinazolin-4-one (4.36g. 80%). 

'H NMR Spectrum: (DMSOdJ l.l(s. 9H); 3.89(s. 3H); 5.89(s. 2H): 7.0(s. 1H): 7.48(s. 1H); 
8.5(s. 1H) 

20 Diethyl azodicarboxylate (679mg, 3.9mmol) was added dropwise to a suspension of 

7-hydroxy-6-methoxy-3-((pivaloyloxy)methyl)-3.4-dihydroquinazolin-4-one (918mg. 
3mmol). triphenylphosphine (lg. 3.9mmol) and 2-(N-methyl-N-(t- 

butylcarbonyl)amino)cthanol (682mg. 3.9mmol), prepared as described below, in methylene 
chloride (20ml) and the mixture stirred for 1 hour at ambient temperature. Further 2-(N- 

25 methyl-N-(t-butylcarbonyl)amino)ethanol (105mg. 0.6mmol). triphenylphosphine (786mg. 
3mmol) and diethyl azodicarboxylate (522mg, 3mmol) were added and the mixture stirred for 
30 minutes at ambient temperature. The mixture was concentrated to half volume by 
evaporation and purified by column chromatography cluting with methylene chloride/ether 
(7/3 increasing to 1/1) to give 6-methoxy-7-(2-(N-methyl-N-(t-butylcarbonyl)amino)ethoxy)- 

30 3-((pivaloyloxy)methyl)-3.4-dihydroquinazolin-4-one (1 .3g. 98%). 
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'H NMR Spectrum: (CDC1,) 1.2(s. 9H): 1.45(s. 9H); 3.05(br s, 3H); 3.72(br s. 2H): 3.98(s. 
3H); 4.25(brs. 2H): 5.95<s. 211): 7.1(brs. 1H): 7.6(s, 1H): 8.2(s. 1H) 

A solution of 6-methoxy-7-(2-(N-methyl-N-(t-butylcarbonyl)amino)ethoxy)-3- 
((pivaloyloxy)methyl)-3.4-dihydroquinazolin-4-one (1.39g. 3mmol) in methylene chloride 
(4ml) and TFA (4ml) was stirred at ambient temperature for 1 hour. Toluene was added, and 
the volatiles were removed by evaporation. The residue was triturated with ether and the 
resulting solid was collected by filtration. The solid was dissolved in water, sodium hydrogen 
carbonate was added and the aqueous mixture was extracted with methylene chloride. The 
organic extract was dried (MgSOj and the solvent removed by evaporation. The residue was 
triturated with ether and the solid was collected by filtration to give 6-methoxy-7-(2- 
(methylamino)ethoxy)-3-((pivaloyloxy)methyl)-3.4-dihydroquinazolin-4-one(800mg. 73%). 
'H NMR Spectrum: (DMSOd,,; CF,COOD) 1.13(s. 9H); 2.72(s. 3H): 3.45(br s. 2H): 3.95(s, 
3H); 4.5(t. 211); 5.94(s.2H); 7.3 l(s. 1H); 7.6(s. lH);8.47(s. 1H) 
MS - ESI: 364 [MH]' 

A solution of 6-methoxy-7-(2-(methylamino)ethoxy)-3-((pivaloyloxy)methyl)-3.4- 
dihydroquinazolin-4-one (363mg. Immol) and 4-chloro-6-methylpyrimidinc (257mg, 
2mmol). (J. Het. Chem.. 1969, 6. 879), in N.N-diisopropylethylamine (2ml) was heated at 
reflux for 30 minutes. T he volatiles were removed by evaporation and the residue was 
partitioned between ethyl acetate and water. The organic layer was separated, washed with 
brine, dried (MgSO.,) and the solvent removed by evaporation. The residue was purified by 
column chromatography cluting with methylene chloride/methanol (95/5) to give 6-methoxy- 
7-(2-(N-methyl-N-(6-methylpyrimidin-4-yl)amino)ethoxy)-3-((pivaloyloxy)methyl)-3,4- 
dihydroquinazolin-4-one (365mg, 80%). 

'H NMR Spectrum: (CDCI,) 1.19(s. 9H); 2.36(s. 3H); 3.18(s. 3H); 3.95(s, 3H): 4.09(t. 2H); 
4.34(t, 2H): 5.9(s. 2H); 6.3(s. 1H): 7.14(s. 1H); 7.63(s, 1H); 8.17(s. 1H): 8.5(s. IH) 
MS - ESI: 456 [Mil]' 

A solution of 6-methoxy-7-(2-fN-methyl-N-(6-methylpyrimidin-4- 
yl)amino)ethoxy)-3-((pivaloyloxy)methyl)-3.4-dihydroquinazolin-4-one (365mg, 0.8mmol) in 
methanolic ammonia (30ml of a 3M solution) was stirred at ambient temperature for 1 6 hours. 
The volatiles were removed by evaporation, the residue was triturated with ether, the solid 
was collected by filtration, washed with ether and dried under vacuum to give 6-methoxy-7- 
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(2-(N-methyl-N-(6-methylpyrimidin-4-yl)amin^^ 
(250mg. 92%). 

'II NMR Spectrum: (DMSOd,,: CF.COOD) 2.44(s. 311): 3.32 and 3.39(2s. 3H): 3.86 and 
3.87(2s. 311): 4.12(t. 1H); 4.25(t. Ill): 4.42(m. 211): 7.02 and 7.23(2s. 1H): 7.24(t. 1H): 7.50(s. 
5 1H): 8.55 and 8.8(2m. 1H); 8.78 and 8.80(2s, 1H) 
MS - ESI: 342 [MH]' 

A mixture of 6-methoxy-7-(2-(N-methyl-N-(6-methylpyrimidin-4-yl)amino)ethoxy )- 
3.4-dihydroquina7.olin-4-one (250mg. O.73mmol) in thionyl chloride (5ml) and DMF (0.1ml) 
was heated at reflux for 1 hour. The mixture was diluted with toluene and the volatiles were 

10 removed by evaporation. The residue was triturated with methylene chloride/ether, the solid 
was collected by filtration and dried under vacuum to give 4-chloro-6-methoxy-7-(2-(N- 
mcthyl-N-(6-methylpyrimidin-4-yl)amino)cthoxy)quinazoline hydrochloride (260mg, 90%). 
2-(N-methyl-N-(t-butylcarbonyl)amino)ethanol was prepared as follows :- 
A solution of di-t-butyldicarbonate (4.52g. 20mmol) in THF ( 1 0ml) was added to a 

1 5 solution of 2-(N-mcthylamino)ethanol ( 1 .5g, 20mmol ) in a mixture of water ( 1 0ml ) and THF 
(10ml). The mixture was stirred at ambient temperature for 18 hours, the THF was removed 
by evaporation and the aqueous residue was partitioned between ether and water. The organic 
layer was washed with water, brine, dried (MgSO.,) and evaporated to give 2-(N-mcthyl-N-(t- 
butylcarbonyl)amino)cthanol (3g. 85%). 

20 'H NMR Spectrum (CDC!,) 1.46(s. 9H): 2.92(s. 311); 3.39 (t. 2H); 3.75(t. 211). 
MS-ES: 176 [MH]* 

Example 86 

Diethyl azodicarboxylate (295ul, l.Smmol) was added dropwisc to a suspension of 
25 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (200mg. 0.62mmol), (prepared 
as described for the starting material in Example 24), 2-(3.5-dimethyl-[l,2,4]-triazol-4- 
yDethanol (1 14mg. 0.81mmol), (EP 0329357 Al). and triphenylphosphinc (492mg. 1.8mmol) 
in methylene chloride (4ml) and the mixture stirred for 1 hour at ambient temperature. The 
precipitated solid was collected by filtration, washed with ether and dried under vacuum. The 
30 solid was dissolved in methylene chloride/methanol and ethereal hydrogen chloride (2ml of 
4.5M solution) was added. The volatiles were removed by evaporation, the residue was 
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suspended in ether, collected by filtration, washed with ether and dried under vacuum to give 
4-(4-chloro-2-nuoroanilino)-7-(2-(3,5-dimethyl-|l,2,41-triazol-4-yl)cthoxy)-6- 
methoxyquinazoline hydrochloride (184mg, 54%). 

'II NMR Spectrum: (DMSOd,,: Cl\COOD) 2.78(s. 6H): 4.03(s. 3H): 4.57(t. 2H): 4.75(t.2H): 
5 7.37(s. Ill): 7.46(d. 1H): 7.64(t. Ill): 7.66(d. IH): 8.31(s. 1H): 8.87(s. 1H) 
MS -ESI: 443 [MH]' 

Elemental Analysis: Found C 48.0 I I 4.6 N 16.1 

C :i H 2( ,N h O : CIF 1H,0 1.85HCI Requires C 47.7 H 4.6 N 15.9% 

10 Example 87 

Diethyl azodicarboxylate (295ul. l.8mmol) was added dropwisc to a solution of the 
75/25 mixture of 2-(2,4-dimethylimidazol-l-y|)ethanol and 2-(2.5-dimethylimidazol-l- 
yUethanol (1 14mg. ().81mmol). 4-(4-chloro-2-nuoroanilino)-7-hydroxy-6- 
methoxyquinazoline (200mg, 0.62mmol), (prepared as described for the starting material in 

1 5 Example 24). and triphenylphosphine (492mg. 1 .8mmol) in methylene chloride (4 ml) and the 
mixture stirred for 4 hours at ambient temperature. Further triphenylphosphine (49mg. 
0.18mmol). mixture of imidazolylethanols (26mg. 0.18mmol) and diethyl azodicarboxylate 
(29ul. 0. 1 8mmol) were added and the mixture stirred for I hour. The precipitated solid was 
collected by filtration, washed with methylene chloride, and dried under vacuum. The solid 

20 was dissolved in methylene chloride/methanol and ethereal hydrogen chloride ( 1 .5ml of a 
4.5M solution) was added. The volatilcs were removed by evaporation, the solid residue was 
suspended in ether, collected by filtration, washed with ether and dried under vacuum to give 
a 75/25 mixture of 4-(4.chloro-2-nuoroanilino)-7-(2-(2,4-dimethylimidazol-l-yl)ethoxy)-6- 
methoxyquinazolinc hydrochloride and 4-(4-chloro-2-fluoroaniIino)-7-(2-(2,5- 

25 dimethylimidazol-l-yl)ethoxy)-6-mcthoxyquinazolinc hydrochloride ( 1 59mg. 48%). 
'II NMR Spectrum: (DMSOd,,: CF,COOD) 2.23 and 2.43(2s. 3H); 2.73 and 2.76{2s. 3H): 
4.02(s. 3H): 4.6(br s. 211): 4.6 and 4.75(m. 2H): 7.3-7.5(m. 3H): 7.61 (t. 1 H): 7.68(d. 1 H); 
8.24(s. 1H): 8.88(s. 1H) 
MS - ESI: 442 [MH]' 

30 Elemental analysis: Found C 49.9 II 4.6 N 13.3 
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C 22 H 2I N,0 ? C1F 1.IH.0 1.85HC1 Requires C 50.1 H 4.8 N 13.3% 
The starting material was prepared as follows: 

2.4-Dimethylimidazole (1 .5g, 15.6mmol) was added in portions to a suspension of 
5 sodium hydride (936mg of a 60% suspension in mineral oil, 23mmol) in DMF (8ml) and the 
mixture was stirred for 30 minutes at ambient temperature. 2-Bromoethanol (1 .66ml. 
23mmol) was added and the mixture stirred at 100°C for 16 hours. The solvent was removed 
by evaporation and concentrated hydrochloric acid (1ml) was added to the residue. The 
resulting solid was triturated with methylene chloride, collected by filtration and dried under 
10 vacuum. The solid was purified by column chromatography on neutral alumina eluting with 
methylene chloride/methanol (07/3) and then column chromatography eluting with methylene 
chloride/methanol (93/7 followed by 90/10) to give a 75/25 mixture of 2-(2,4- 
dimcthylimidazol-1-yl)cthanol and 2-(2,5-dimethylimidazol-l-yl)cthanol (650mg. 29%). 
MS - ESI: 140 [MH]* 

15 

Example 88 

Diethyl azodicarboxylatc (236^1. 1 .5mmol) was added dropwise to a suspension of 
4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (160mg. O.Smmol), (prepared 
as described for the starting material in Example 24). triphenylphosphine (393mg. l.5mmol) 

20 and 2-(3-pyridyl)ethanol (86mg. 0.7mmol), (J.Heterocycl. Chem. 1992. 29. 1663). in 

methylene chloride (6ml) and the mixture stirred for 4 hours at ambient temperature. The 
mixture was poured directly on to a silica column and eluted with methylene 
chloride/acetonitrile/methanol (60/35/5). The purified solid was dissolved in methylene 
chloride/methanol and ethereal hydrogen chloride (1 .5ml of a 4.5M solution) was added. The 

25 volatiles were removed by evaporation, the solid residue was suspended in ether, collected by 
filtration, washed with ether and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-6- 
methoxy-7-(2-(3-pyridyl)ethoxy)quinazo!ine hydrochloride (154mg, 52%). 
'H NMR Spectrum: (DMSOd 6 ; CF,COOD) 3.45(t, 2H); 4.01(s. 311); 4.56(t. 211); 7.44(s. 1H); 
7.46(d. 1H);7.61(L 1H); 7.67(d 1H): 8.13(t, lH);8.19(s. lH);8.71(d. 1H): 8.88(s, 1H); 8.9(d, 

30 lH);9.01(s, III) 
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MS - ESI: 425 [MH]" 

Elemental analysis: Found C 52.7 H 4.3 

C a H„NACH : 0.8H ; O1.8HCI Requires C 52.3 H 4.3% 

Example 89 

Diethyl azodicarboxylate (236|a]. 1.5mmol) was added dropwise to a suspension of 
4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline ( 160mg. 0.5mmol), (prepared 
as described for the starting material in Example 24), triphenylphosphine (393mg. 1 .5mmol) 
and 2-(6-methyl-2-pyridyl)ethanol (96mg. OJmmol). (J. Chem. Soc. A. 1971. 388). in 
methylene chloride (6ml) and the mixture stirred for 16 hours at ambient temperature. The 
mixture was poured directly on to a silica column and eluted with methylene 
chloridc/methanol (95/5). The purified solid was dissolved in methylene chloride/methanol 
and ethereal hydrogen chloride (1.5ml of a 4.5M solution) was added. The mixture was 
diluted with ether and the resulting precipitate was collected by filtration, washed with ether 
and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(6-merhyl-2- 
pyridyl)ethoxy)quinazoline hydrochloride (97mg. 34%). 

'H NMR Spectrum: (DMSOd,,; CF,COOD) 2.78(s, 3H): 3.64(1, 2H): 3.98(s. 3H): 4.67(t. 2H): 
7.46(s. 1H); 7.48(br s, 1H); 7.62(t, 1H); 7.68(dd. 1H); 7.85(d. 1H); 7.94(d. 1H); 8.19(s. 1H): 
8.48(t. 1H): 8.88(s. 1H) 
MS-ESI:439(MH]- 

Elemental Analysis: Found C 52.7 H 4.5 N 10.7 

C 2 ,H M N 4 0jCIF 1HX) 1.8HC1 Requires C 52.9 H 4.6 N 10.7% 

Example 90 

A mixture of 4-chloro-7-(2-(imida/.ol-l-yl)ethoxy)-6-methoxyquinazoline (49mg, 
0.16mmol) and 3-hydroxyaniline (21mg. 0.19mmol) in isopropanol (3ml) and isopropanolic 
hydrogen chloride (0.2ml of a 5M solution) was stirred at 80°C for 1 hour. The precipitated 
solid was collected by filtration, washed with isopropanol and ether and dried under vacuum 
to give 4-(3-hydroxyanilino)-7-(2-(imidazol- 1 -y l)ethoxy)-6-methoxyquinazoline 
hydrochloride (56mg, 93%). 
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'H NMR Spectrum: (DMSOd,,: CF,COOD) 4.01(s, 3H): 4.64(t, 2H): 4.78(t. 2H): 6.71 (d. 1H): 
7.1(m.2H): 7.28(1. Ill): 7.41(s. 1H): 7.74(s. 1H): 7.83(s. 1H): 8.21(s. 1H): 8.87<s. 1H): 
9.22(s. 1H) 
MS - ESI: 378 |MH|' 

5 Elemental Analysis: Found C 52.7 H 4.9 N 15.1 

C :n H |() N 5 O,0.6H ; O 1.85HC1 Requires C 52.7 H 4.9 N 15.4% 

The starting material was prepared as follows: 

Diethyl azodicarboxylate (435mg. 2.5mmol) was added dropwise to a suspension of 

10 7-hydroxy-6-methoxy-3-((pivaloyloxy)methyl)-3.4-dihydroquinazolin-4-one(612mg. 
2mmol). (prepared as described for the starting material in Example 85). 2-(imidazol-l- 
yDethanol (280mg. 2.5mmol), (J. Med. Chem. 1993. 25 4052-4060). and triphenylphosphine 
(655mg. 2.5mmol) in methylene chloride (10ml) at 5°C. The mixture was stirred for 10 
minutes at 5°C and then I hour at ambient temperature. The mixture was poured directly on 

15 to a silica column and eluted with methylene chloride/methanol (95/5) to give 7-(2-(imidazol- 
1 -yl)ethoxy)-6-methoxy-3-((pivaloyloxy)methyl)-3.4-dihydroquinazolin-4-one (640mg, 80%). 
'H NMR Spectrum: (CDCI,) 1.19(s, 9H); 3.98(s. 3H); 4.34(m, 2H): 4.45(m, 2H); 5.94(s. 2H): 
7.02(s. 1H); 7.07(s. 1H); 7.1 l(s. Ill); 7.64(s. Ill); 7.67(s. Ill): 8.17(s. Ill) 
MS - ESI: 423 [MNa]" 

20 Elemental Analysis: Found C 58.3 116.4 N 13.9 

C 30 H 24 N 4 O 5 0.7I-UO Requires C 58.2 H 6.2 N 13.6% 

A solution of 7-(2-(imidazol-l-yl)ethoxy)-6-mcthoxy-3-((pivaloyloxy >mcthyl)-3.4- 
dihydroquinazolin-4-one (640mg, 1.6mmol) in saturated methanolic ammonia (10ml) was 
stirred for 15 hours at ambient temperature. The volatiles were removed by evaporation, the 

25 solid was triturated with ether, collected by fdtration and dried under vacuum to give 7-(2- 
(imidazol-1 -yl)ethoxy)-6-methoxy-3.4-dihydroquinazolin-4-one (412mg. 90%). 
'H NMR Spectrum: (DMSOd 6 ) 3.89(s, 3H); 4.4-4.5(m. 4H): 6.9(s. 1H); 7.16(s. Ill); 7.28(s. 
1H); 7.47(s ; 1H); 7.7(s. 1H); 7.99(s, 1H) 
MS -ESI: 287 [MH]* 

30 Elemental Analysis: Found C 57.8 II 5.2 N 19.3 
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C u H M N,0, 0.3H,O Requires C 57.7 I I 5.1 N 19.2% 

A mixture of 7-(2-(imidazol-l-yl)ethoxy)-6-methoxy0.4-dihydroquinazolin-4-one 
(412mg. 1 .44mmol). thionyl chloride (5 ml) and DMF (0.2ml) was heated at reflux tor 1 hour. 
The mixture was diluted with toluene and the volatiles were removed by evaporation. The 
5 residue was suspended in methylene chloride, cooled to 0°C and aqueous sodium hydrogen 
carbonate solution was added. The resulting precipitate was collected by filtration and dried 
under vacuum to give 4-chloro-7-(2-(imidazol-l-yl)ethoxy)-6-methoxyquinazoline (258mg, 
59%). 

'II NMR Spectrum: (DMSOd,,) 4.0 l(s. 3H): 4.47(m. 2H): 4.53(m. 211): 6.89(s. 1H): 7.27(s, 
10 IH): 7.41(s. Ill): 7.49(s. Ill); 7.70(s. 1H); 8.88(s. IH) 
MS - ESI: 327 [MNu]' 

Example 91 

Diethyl azodicarboxylate (220ul. 1 .4mmol) was added dropwise to a solution of 4- 
1 5 (4-chloro-2-Huoroanilino)-7-hydroxy-6-methoxyquinazoline ( 1 50mg. 0.47mmol), (prepared 
as described for the starting material in Example 24). 2-( 1 .2.4-triazol-4-yl)ethanol (64mg, 
0.56mmol) and triphenylphosphine (369mg. 1.4mmol) in methylene chloride (5ml) and the 
mixture stirred for 30 minutes at ambient temperature. Further 2-( 1 .2.4-triazol-4-yl)ethanol 
< 16mg. 0.14mmol). triphenylphosphine (37mg. O.Mmmol) and diethyl azodicarboxylate 
20 (22ul. 0.14mmol) was added and the mixture stirred for 1 hour at ambient temperature. The 
precipitated solid was collected by filtration, washed with methylene chloride and methanol 
and dried under vacuum. The solid was dissolved in methylene chloride/mcthanol and 
ethereal hydrogen chloride (1 .5ml of a 2.2M solution) was added. The volatiles were 
removed by evaporation, the solid residue was suspended in ether, collected by filtration. 
25 washed with ether and dried under vacuum to give 4-(4-chloro-2-fluoroanilino)-6-methoxy- 
7-(2-(l,2,4-triazol-4-yl)ethoxy)quinazoline hydrochloride (93mg, 40%). 
'H NMR Spectrum: (DMSOd 6 : CF,COOD) 4.02(s. 3H): 4.66(t, 2H): 4.85(t. 2H): 7.4 l(s. IH); 
7.46(dd. IH); 7.62(t. IH): 7.69(dd. IH): 8.1 l(s. Ill); 8.89(s. IH): 9.55 (s. 2H) 
MS -ESI: 415 [MH]* 

30 Elemental analysis: Found C 45.9 H 3.7 N 17.1 
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C l9 H l6 N fc O : CIF 0.5H : O 2HC1 Requires C 45.9 H 3.9 N 16.9% 
The starting material was prepared as follows: 

A solution of N.N-dimcthylformamide azine ( Ig. 7mmoI). (J. Chem. Soc. C. 1967, 
5 1 664), p-toluene sulphonic acid (45mg) and ethanolamine (4.3g. 70mmol) in benzene ( 1 5ml ) 
was heated at reflux for 8 hours. The mixture was allowed to cool, the solvent was removed 
by evaporation and the residue was purified by column chromatography eluting with 
methylene chloride/methanol (90/10 followed by 85/15) to give 2-(1.2.4-triazol-4-y Methanol 
(328mg.4I%). 

10 'H NMR Spectrum: (CDC1,) 3.97(1. 2H): 4.11(t. 2H): 4.9(br s. 1H); 8.06(s. 2H) 
MS - ESI: 113 [MH1 

Example 92 

Lr-(azodicarbonyl)dipiperidine (480mg, 1.9mmol) was added in portions to a 
1 5 mixture of 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (200mg. 
0.63mmoh. 3-benzyloxypropanoI (150^1, 0.95mmol) and tributylphosphine (459|il. 
1 .86mmol) in methylene chloride (20ml) at 5°C. The reaction was stirred for 1 hour at 5°C 
and then for 18 hours at ambient temperature. The mixture was diluted with ether and stirred 
for 15 minutes. The insolubles were removed by filtration and the volatiles were removed 
20 from the filtrate by evaporation. The residue was partitioned between ethyl acetate and water, 
and the organic layer was separated, dried (MgS0 4 ) and the solvent removed by evaporation. 
A 1M solution of ethereal hydrogen chloride was added to the residue, the resulting solution 
was reduced in volume by evaporation and the resulting precipitate was collected by filtration 
and dried to give 7-(3-benzyloxypropoxy)-4-(4-chloro-2-fluoroanilino)-6- 
25 methoxy quinazoline hydrochloride (90mg. 3 1 %). 

'H NMR Spectrum (CDC1,) 2.1 2(t. 211); 3.62(t. 2H); 4.00(t, 3H); 4.28(t. 2H); 4.45(s. 211); 
7.21-7.38(m, 6H); 7.42(d 1H); 7.60(t. 1H); 7.64(dd. 1H); 8.22(s, 1H): 8.80(s, 1H) 
MS -ESI: 468 [ MH] * 

30 Example 93 
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1 .1 '-(azodicarbonyl)dipiperidine (840mg. 3mmol) was added in portions to a mixture 
of4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (315mg ? lmmol). ethyl 4- 
hydroxymethyl-2-pyridinecarboxylate (250mg. 1.4mmol). (J. Met. Chem. 1993. 30. 631-635) 
and tributylphosphine (800ul. 3mmol) in methylene chloride (50ml) at 0°C. The mixture was 
5 allowed to warm to ambient temperature over 2 hours, the insolubles were removed by 
filtration and the filtrate was washed with water and brine, dried (Na,SO,) and the solvent 
removed by evaporation. The residue was purified by column chromatography el uting with 
methylene chloride/mcthanol (10:0 increasing to 9:1 ). The purified product was rccrystallised 
from methylene chloride/hcxane to give 4-(4-chioro-2-fluoroanilino)-7-(2- 
1 0 cthoxycarbonyipyrid-4-yl)methoxy-6-mcthoxyquinazoline (285mg. 60%). 
m.p.212-214°C 

'II NMR Spectrum (DMSOd,,) !.30(t. 3H): 3.96(s. 3H): 4.35(q. 2H): 5.45(s. 2H): 7.14(s. 1H); 
7.35(dd. 1H); 7.5-7.6(m. 211): 7.85(s. IH): 8.15(s, IH): 8.35(s. 1H): 8.75(d. 1H): 9.55(s. 1H) 
Elemental analysis: Found C 58.9 H 4.4 N 12.0 

15 Cj 4 H 20 C1FN.,O 4 0.5 H : C) Requires C 58.7 H 4.4 Nll.5% 

Example 94 

1.1 '-(azodicarbonyl)dipiperidine ( 1 .68g, 6mmol) was added in portions to a mixture of 
4-(4-chloro-2-tluoroaniiino)-7-hydroxy-6-methoxyquinazoline (640mg, 2mmol). 4- 

20 hydroxymethyl-2-( methylamino)pyridine (385mg. 2.8mmol) and tributylphosphine ( 1 .6ml. 
6mmol) in methylene chloride (50ml) at 0°C. The mixture was allowed to warm to ambient 
temperature over 2 hours, the insolubles were removed by filtration and the filtrate was 
washed with water and brine, dried (Na,S0 4 ) and the solvent removed by evaporation. The 
residue was purified by column chromatography eluting with methylene chloride/methanol 

25 ( 1 0:0 increasing to 9: 1 ). The purified product was dissolved in acetone/methanol and a 1 M 
solution of ethereal hydrogen chloride was added. The resulting precipitate was collected by 
filtration and dried to give 4-(4-chloro-2-fluoroanilino)-7-(2-(methylamino)pyrid-4- 
yl)methoxy-6-methoxyquinazoline hydrochloride (395mg. 45%). 
'H NMR Spectrum (DMSOd () ) 2.95(d. 3H): 4.05(s. 3H): 5.42(s. 2H): 6.90(d. 1H): 7.1 5(s, 

30 1H); 7.40(d. 1H): 7.44(s. Ill); 7.58(t, III); 7.62(dd. Ill); 7.95(d. 1H): 8.46(s. Ill): 8.75(s. 
lH);9.06(brs. 1H): 11.83(brs. IH) 
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MS-ESI:440|MH]' 

The starting material was prepared as follows :- 
A mixture of 2-chloro-4-hydroxymethylpyridine ( 1 .Og, 7mmol). (prepared as described for the 
starting material in Example 58). and methylamine (30ml of a 30% solution in ethanol) was 
5 heated in a Carius tube for 1 6 hours at 200°C. The mixture was allowed to cool and the 

mixture partitioned between saturated aqueous sodium hydrogen carbonate solution and ethyl 
acetate. The organic layer was separated, dried (MgS0 4 ) and the volatiles removed by 
evaporation. The residue was purified by column chromatography eluting with ethyl acetate 
to give 4-hydroxymcthyl-2-(methylamino)pyridinc (440mg. 46%) as a yellow oil. 
10 'H NMR Spectrum (DMSOdJ 2.72(d. 3H): 4.35(d. 2H): 5.15(1. 1H); 6.30(brd. 1H): 6.35(d. 
1H): 6.38(s. lH);7.85(d. 1H) 

Example 95 

1 ,r-(azodicarbonyl)dipiperidine (1 .68g. 6mmol) was added in portions to a mixture of 
15 4-(4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazolinc (640mg. 2mmol). 4- 

hydroxymethyl-2-(dimethylamino)pyridine (426mg, 2.8mmol) and tributylphosphine ( 1 .6ml. 
6mmol) in methylene chloride (50ml) at 0°C. The mixture was allowed to warm to ambient 
temperature over 2 hours, the insolublcs were removed by filtration and the filtrate was 
washed with water and brine, dried (Na,SO,) and the solvent removed by evaporation. The 
20 residue was purified by column chromatography eluting with methylene chloride/methanol 
(100:0 increasing to 95:5). The purified product was dissolved in acetonc/methanol and a IM 
solution of ethereal hydrogen chloride was added. The resulting precipitate was collected by 
filtration and dried to give 4-(4-chloro-2-fluoroanilino)-7-(2-(dimethylamino)pyrid-4- 
yl)methoxy-6-mcthoxyquinazoline hydrochloride (305mg. 30%). 
25 m.p. 290°C 

'H NMR Spectrum (DMSOdJ 3.05(s, 6M); 4.05(s. 311); 5.45(s, 2H): 6.95(d. 1H): 7.35(s. 
IH): 7.42(dd. IH); 7.56(t. 211); 7.62(dd, lll);8.00(d, 1H): 8.55(s. 1H); 9.80(s. 1H): 11.95(br 
s. IH) 

MS -ESI: 454 [MH]' 

30 Elemental analysis: Found C 47.2 H 4.9 N 12.1 
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C,,n,,ClFN<0. 3HC1 H 3 0 Requires C 47.6 H .4.5 N 12.1% 

The starting material was prepared as follows :- 
A mixture of 2-chloro-4-hydroxymelhylpyridine (l.Og. 7mmol). (prepared as described for the 
5 starting material in Example 58). and dimcthylamine (30ml of a 30% solution in ethanol) was 
heated in a Carius tube for 16 hours at 200°C. The mixture was allowed to cool and the 
mixture partitioned between saturated aqueous sodium bicarbonate solution and ethyl acetate. 
The organic layer was separated, dried (MgSOj and the volatiles removed by evaporation. 
The residue was purified by column chromatography eluting with ethyl acetate to give 4- 
1 0 hydroxymcthyl-2-(dimcthylamino)pyridinc ( 1 g, 04%) as a yellow oil. 

'II NMR Spectrum (DMSOd,,) 3.00(s. 611): 4.40(d. 211): 5.20(1. 1H): 6.45(d. 1H): 6.55(s. 
1H); 7.96(d. 1H) 
MS -ESI: 153 [MH|" 

15 Example 96 

A mixture of 4-(3-hydroxyprop-2-en- 1 -yl)pyridine (180mg, 1.3mmol) and thionyl 
chloride (0.3ml) in toluene (10ml) was stirred at room temperature for 2 hours. The volatiles 
were removed by evaporation to give crude 4-(3-chloroprop-2-en-l-yl)pyridinc hydrochloride 
(1 80mg. 0.94mmol)) This product was added to a mixture of 4-(4-chloro-2-fiuoroanilino)-7- 

20 hydroxy-6-methoxyquinazoline (50()mg, 1 .6mmol) and potassium carbonate (500mg. 

4.9mmol) in DMF (20 ml) and the mixture stirred at I00°C for 1 hour. The reaction mixture 
was allowed to cool and partitioned between ethyl acetate and water. The organic layer was 
separated, washed with water and brine, dried (MgS0 4 ) and the solvent removed by 
evaporation. The residue was purified by column chromatography eluting with methylene 

25 chloridc/methanol ( 1 00/0 increasing to 95/5) and then by reverse phase (C 1 8) HPLC eluting 
with methanol/water (30/70 increasing to 50/50) to give 4-(4-chloro-2-fluoroanilino)-6- 
methoxy-7-(3-ipyrid-4-yl)prop-2-en-l-yloxy)quinazolinc ( 1 5mg, 4%). 
'H NMR Spectrum (DMSOd,,) 4.00(s. 3H): 5.05(d. 2H): 6.93(d, 1H): 7.1 l(dt, IH): 7.40(s, 
1H); 7.40-7.43(m. 2H): 7.60(t. 1H): 7.65(d. 1H): 7.80(m. 2H): 8.05(s. 1H): 8.70(br s. 2H) 

30 MS - ESI: 437 |MH] 
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The starting material was prepared as follows :- 

n-Butyllithium (25ml of a 1.6M solution in hexane. 4()mmol) was added dropwise to a 
stirred suspension of 2-hydroxycthyltriphcnylphosphonium bromide (7.74«. 20mmol) in THF 
5 (50ml) at -70°C and the mixture allowed to warm to -30°C and stirred for 2 hours. 4- 
Pyridinecarboxaldchyde (2.16g, 20mmol) was added to the resulting red solution, and the 
mixture stirred for 1 hour at -30°C and then cooled to -70°C. n-Butyllithium (12.5ml of a 
1.6M solution in hexane, 20mmol) was added and the reaction mixture stirred at -70°C for 1 
hour. The mixture was quenched with isopropanol and allowed to warm to ambient 

10 temperature. Saturated aqueous ammonium chloride solution was added, the organic layer 

separated and the aqueous layer extracted with ethyl acetate (3x50ml). The combined extracts 
were washed with brine and dried (MgS04) and the volatiles removed by evaporation. The 
residue was purified by column chromatography eluting with ethyl acetate to give 4-(3- 
hydroxyprop-2-en- 1 -yl)pyridine 

15 MS -ESI: 136 [MH]~ 

Example 97 

A suspension of 4-chloro-7-(2-( 1 ,2,4-triazol- 1 -yl )ethoxy )-6-methoxyquinazolinc 
(214mg. 0.7mmol). 4-bromo-2-fluoroaniline (160mg, 0.84mmol) in isopropanolic hydrogen 
20 chloride (1ml of a 5M solution) and isopropanol (5ml) was heated at 80 °C for 1 hour. The 
mixture was allowed to cooL the precipitate was collected by filtration, washed with 
isopropanol and then ether and dried under vacuum at 70 °C to give 4-(4-bromo-2- 

fluoroaniIino)-7-(2-(l,2,4-triazoUl-yl)ethoxy)-6-methoxyquinazoIine hydrochloride 

(55mg, 15%). 

25 l H NMR Spectrum (DMSOdJ 3.99(s, 3H); 4.62(U 2H); 4.75(L 2H): 7.37fs. 1 H); 7.5-7.7<m. 
2H); 7.81 (d, 1H); 8.04(s, 1H); 8.24(sl 1H); 8.63(s 9 1H); 8.84(s, 1H); 1 1.52(s, 1H) 
MS -ESI: 459 [MHJ* 

Elemental analysis Kound C 41.8 [I 3.4 N 15.6 

C l9 H l6 BrFN 6 0 3 0.8 H 2 0 1.9 HCI Requires C 42.0 H 3.6 N 15.5% 
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The starting material was prepared as follows :- 

Diethyl azodicarboxylate (1.1ml. 7mmol) was added dropwise to a solution of 7- 
hydroxy-6-methoxy-3-((pivaloyloxy)methyl)-3.4-dihydroquinazolin-4-one ( 1 .7 g. 5.55mmol). 
2-(1.2.4-triazol-l-y Methanol (79lmg. 7mmol). (Ann. Pharm. Fr. 1977.35.503-508) and 
5 triphcnylphosphinc ( 1 .8g. 7mmol) cooled at 5"C. The mixture was allowed to warm to 

ambient temperature and stirred for I hour. The mixture was poured directly on to a column 
of silica and eluted with methylene chloride/methanol (95/5) to give 6-methoxy-3- 

((pivaloyioxy)methyl)-7-(2-(1.2.4-triazol-1-yl)ethoxy)-:>.4-dihydroquinazolin-4-one(1.64g. 
74%). 

10 'II NMR Spectrum (DMSOd,,, CF,COOD) 1.1 2(s. 9H): 3.87(s. 3H); 4.57(t. 2H): 4.74(t. 211): 
5.92(s,2II):7.24(s. Il!):7.51(s. 1H): 8.36(d. Ill): 8.41<s. Ill): 9.02(d. 1H) 
MS-ESI:424fMNaJ' 

Elemental analysis Found C 56.5 1 1 6.0 N 1 7.6 

C n H 21 N 5 0, Requires C 56.9 H 5.8 N 1 7.% 

1 5 A solution of 6-methoxy-3-((pivak>yloxy)mcthyl)-7-(2-( 1 .2.4-triazol- 1 -yl)ethoxy)-3.4- 

dihydroquinazolin-4-one ( 1.6g. 4mmol) in saturated methanolic ammonia (25ml) was stirred 
at ambient temperature for 2 days. The volatiles were removed by evaporation, the solid 
residue was triturated with ether, collected by filtration and dried under vacuum to give 6- 
methoxy-7-(2-(1.2.4-triazoi-l-yl)ethoxy)-3.4-dihydroquinazolin-4-one (1.1 lg. 98%) 

20 'I I NMR Spectrum (DMSOd,,) 3.84(s. 3H): 4.51(1. 211): 4.65(t. 2H): 7. 16(s. IH):7.44(s. 1H): 
7.89(s. 1H); 7.99(s. 1H): 8.55(s. 1H) 
MS -EI: 287 [MT 

Elemental analysis Found C 53.9 H4.6 N 24.6 

C„H„N 5 0, Requires C 54.4 H 4.6 N 24.4 

25 A solution of 6-methoxy-7-(2-( 1 ,2,4-triazol- 1 -yl)ethoxy)-3.4-dihydroquinazolin-4-one 

(1.1 lg. 3.86mmol) and DMF (0.6 ml) in thionyl chloride (15ml) was heated at reflux for 1 
hour. The mixture was allowed to cool, toluene was added and the volatiles were removed by 
evaporation. The residue was partitioned between methylene chloride and water and the 
aqueous layer was adjusted to pH8.5 with saturated aqueous sodium hydrogen carbonate 

30 solution. The organic layer was separated, washed with brine, dried (MgS0 4 ). and the solvent 
removed by evaporation. The residue was purified by column chromatography eluting with 
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mcthylenc chloride/methanol (95/5). The purified solid was triturated with ether, collected by 
filtration, washed with water and then ether, and dried under vacuum to give 4-chloro-6- 
methoxy-7-(2-( 1 .2.4-triazol- 1 -yl Jethoxy Jquinazolinc (756mg. 65%). 
l H NMR Spectrum (DMSO d h ) 3.97(s. 311): 4.65(dd, 2H): 4.70(dd. 2H); 7.39(s. Ill): 7.52(s. 
5 III): 7.99(s, 1H); 8.57(s. 1H): 8.89(s, 1H) 
MS -ESI: 306 [MH]* 

Example 98 

The following illustrate representative pharmaceutical dosage forms containing the 
1 0 compound of formula I. or a pharmaceutical ly acceptable salt thereof (hereafter compound X). 
for therapeutic or prophylactic use in humans: 



(a) Tablet 1 mg/tablet 

Compound X 100 

15 Lactose Ph.Eur 182.75 

Croscarmellose sodium 12.0 

Maize starch paste (5% w/v paste) 2.25 

Magnesium stcarate 3.0 

20 (b) Tablet II mg/tablcl 

Compound X 50 

Lactose Ph.Eur 223.75 

Croscarmellose sodium 6.0 

Maize starch 15.0 

25 Polyvinylpyrrolidone (5% w/v paste) 2.25 

Magnesium stearate 3.0 

(c) Tablet III mg/tablet 

Compound X 1 .0 

30 Lactose Ph.Eur 93.25 
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Croscarmellose sodium 4 0 

Maize starch paste (5% w/v paste) 0.75 

Magnesium stearate j q 

5 (d) CaEsuk mii/capsule 

Compound X 10 

Lactose Ph.Eur 488.^ 

Magnesium stearate \ s 

10 (e) Injection 1 (50 mo/mh 

Compound X 5.0% w/v 

IN Sodium hydroxide solution 15.0% v/v 

0.1N Hydrochloric acid 
(to adjust pH to 7.6) 

1 5 Polyethylene glycol 400 4,5% w / v 

Water for injection to 100% 

(0 Injection II ( 10 me/ml ) 

Compound X 1 .0% w/v 

20 Sodium phosphate BP 3.6% w/v 

0.1N Sodium hydroxide solution 15.0% v/v 

Water lor injection to 100% 

(g) Injection HI ( lme/ml.huffered to P H6^ 

25 Compound X 0.1% w/v 

Sodium phosphate BP 2.26% w/v 

Citric acid 0.38% w/v 

Polyethylene glycol 400 3.5% w /v 

Water for injection to 100% 



30 
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Note 

The above formulations may be obtained by conventional procedures well known in 
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. 
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CLAIMS 



1 . A quinazoline derivative of the formula I: 



R 2 Z 




ill 



R^-Y 



R 




5 



(I) 



[wherein: 

Y l represents -O-. -S-, -CH r , -SO-, -SO r , -NR 5 CO-, -CONR\ -SO : NR "-. -NR 8 SO : - or -NR"- 
10 (wherein R\ R°. R\ R 8 and R* each independently represents hydrogen, C M alkyl or C,. 
,alkoxyC M alkyl); 

R 1 represents hydrogen, hydroxy, halogeno. nitro, trifluoromethyl, cyano, C l0 alkyl, C u ,alkoxy, 
C^alkylthio. or NR^R 11 (wherein R 10 and R H . which may be the same or different, each 
represents hydrogen or C M alkyl); 
15 R : represents hydrogen, hydroxy, halogeno. C M alkyl, C M alkoxy, trifluoromethyl. cyano, 
amino or nitro; 
m is an integer from 1 to 5; 

R 3 represents hydroxy, halogeno. CMalkyl, CMalkoxy. C,.,alkanoyloxy. trifluoromethyl, cyano. 

amino or nitro; 
20 R 4 is selected from one of the following eight groups: 

1) X 1 (wherein X 1 represents a pyridone group, a phenyl group or a 5 or 6-membered aromatic 

heterocyclic group with 1 to 3 heteroatoms selected from O. N and S. which pyridone. phenyl 

or heterocyclic group may carry up to 5 substituents selected from halogeno. amino, C M alkyl. 

C M alkoxy, C,. 4 hydroxyalkyl, C M aminoa!kyl, C M alkylamino, C M hydroxyalkoxy, carboxy, 
25 cyano, -CONR n R ,? and -NR^COR' 5 (wherein R'\ R 1 ". R M and R'\ which may be the same or 

different, each represents hydrogen, C,. 4 alkyl or C^alkoxyC^alkyl)); 
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2) C,.,alkylX' (wherein X 1 is as defined hereinbefore): 

3) C,. 5 alkenylX' (wherein X 1 is as defined hereinbefore); 

4) C^jalkynylX 1 (wherein X' is as defined hereinbefore): 

5) C M alkylY 2 X' (wherein Y 2 represents -0-. -S-. -SO-. -SO,-, -OCO-. -NR u, CO-, -CONR"-. - 
5 SO^NR'*-. -NR ,9 SO : - or -NR 20 - (wherein R'\ R". R 1 *, R 1 " and R 20 each independently 

represents hydrogen, C,.,alkyl or C,.,alkoxyC\.,alkyl) and X 1 is as defined hereinbefore) 

6) C^alkenylY'X 1 (wherein Y 1 represents -0-. -S-, -SO-. -SO : -. -OCO-. -NR : 'CO-. -CONR 22 - 
. -SO,NR 21 -. -NR 24 SO r or -NR 2S - (wherein R 2 '. R 22 , R 2 \ R 2 ' and R 25 each independently 
represents hydrogen, C,.,alkyl or C^alkoxyC^alkyl) and X' is as defined hereinbefore): 

10 7) C 3 5 alkynylY 4 X' (wherein V represents -0-. -S-. -SO-. -SO r . -OCO-. -NR 2 "CO-, -CONR 27 - 
. -SO : NR 2 "-. -NR-"SO : - or -NR 10 - (wherein R 2 ". R 27 . R 28 . R-" and R ,n each independently 
represents hydrogen. C,.,alkyl or C,.,alkoxyC,.,alkyl) and X' is as defined hereinbefore); and 
8) C.^alkylY'CY^lkylX' (wherein Y 5 represents -0-, -S-, -SO-, -SO : -, -NR"CO-. -CONR' 2 -. - 
S0 2 NR"-. -NR 34 SO : - or -NR 15 - (wherein R 1 '. R 13 . R M . R 14 and R' 5 each independently 

15 represents hydrogen. CV :1 alkyl or C,.,alkoxyC,.,alkyl) and X 1 is as defined hereinbefore); Z 
represents -NH-. -0-, -S-. or -CH,-; with the proviso that where R 4 is selected from one of the 
groups 1 ). 2). and 5) above and X 1 is unsubstituted phenyl or substituted phenyl with 1 to 2 
substituents selected from halogeno. C M alkyl and C^alkoxy. then m is an integer from 3 to 5 
and/or Z is -0-. -S-. or -CH,-]:and salts thereof. 

20 

2. A quinazoline derivative as claimed in claim 1 wherein R 1 represents hydrogen, 
hydroxy, methyl, ethyl, methoxy or ethoxy. 

3. A quinazoline derivative as claimed in claim 1 or claim 2 wherein R 2 is hydrogen. 

25 

4. A quinazoline derivative as claimed in any one of the preceding claims wherein the 
phenyl group bearing (R 1 ),,, is of the formula:- 



30 
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R a R*> 




(Ha) 

5 (wherein: 

R a represents hydrogen, methyl, lluoro or chloro; 

R b represents hydrogen, methyl, mcthoxy, bromo. fluoro or chloro: 

R c represents hydrogen or hydroxy; and 

R d represents hydrogen, lluoro or chloro. 

10 

5. A quinazoline derivative as claimed in any one of the preceding claims wherein Z is 
NH. 

6. A qunazoline derivative as claimed in any one of the preceding claims wherein Y J 
1 5 represents -O-. -S-. -CH : -. -NR 5 CO-. NR*S0 2 - or -NH- (wherein R 5 and R* each 

independently represent hydrogen. C lo alkyl or C,. 2 alkoxyethyl). 

7. A quinazoline derivative as claimed in any one of the preceding claims wherein the 
moiety X' in the group R 4 represents a pyridonc group or a 5 or 6- membered aromatic 

20 heterocyclic group with 1 to 3 heteroatoms selected from O. N and S. which pyridone or 
heterocyclic group may, if desired, be substituted as defined in claim 1 . 

8. A quinazoline derivative as claimed in claim 7 wherein the moiety X ! represents a 
pyridonc, pyridyl, imidazolyL thiazolyl, thienyl. triazolyl or pyridazinyl group which may. if 

25 desired, be substituted as defined in claim 1 . 



9. A quinazoline derivative as claimed in any one of the preceding claims wherein R 4 
represents the group X'-Y 6 -(CH 2 ) B - in which Y (> is a direct bond -O-. -S- or -NH-. n is an 
integer from I to 3 and X 1 is as defined in any one of claims 1, 7 and 8. 
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10. A quinazoline derivative as claimed in claim 1 selected from :- 
4-(4-chloro-2-nuoroanilinoK>methoxy-7-(2-(4-pyridyloxy)ethoxy)quinazoline 
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-[2-(4-oxo- 1 .4-dihydro- 1 - 

5 pyridyl)cthoxy (quinazoline 

4-(4-chioro-2-fluoroanilino)-7-(2-(imidazol-l-yl)ethoxy)-6-melhoxyquinazoline 
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(3-(4-pyridyl)propoxy)quinazoline 
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(4-pyridynethoxy)quinazoline 
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-((4-pyridyl)methoxy)quinazoline 

10 4-(4-chloro-2-fluoroanilino)-6-mcthoxy-7-(2-(2-methylimidazol-l-yDethoxy)quinazoline 
4K4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(l-methylimidazol-2-ylthio)ethoxy)quinazoline 
4-(4-chloro-2-nuoroanilino)-6-methoxy-7-(2-( 1 ,2.4-triazol- 1 -yI)elhoxy )quinazoline 
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-fN-(4-pyridyl)amino)ethoxy)quinazoline 
4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(l-methylimidazol-2-yl)ethoxy)quinazoline 

15 4-(4-chloro-2-fluoroanilino)-7-((2-cyano-4-pyridyl)methoxy)-6-mcthoxyquinazolinc 
and salts thereof. 

11. A quinazoline derivative as claimed in claim 1 selected lrom:- 
4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylmethoxy)quinazoline 

20 4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(2-pyridylmethoxy)quinazoline 

4-(3-hydroxy-4-methylanilino)-6-methoxy-7-( 1 -methylimidazol-2-y Imcthoxy )quinazo!ine 
4-(3-hydroxy-4-mcthylanilino)-6-methoxy-7-(2-methylthiazol-4-ylmethoxy)quinazoline 
7-(2-acetamidothiazol-4-ylmethoxy)-4-(3-hydroxy-4-methylanilino)-6-methoxyquinazoline 
4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylpropoxy)quinazoline 

25 4-(2-nuoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridyIpropoxy)quinazoline 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(4-pyridylmcthoxy)quinazolinc 
7-benzyIoxy-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline 
7-benzyloxy-4-(2-fluoro-5-hydroxy-4-methylphenoxy)-6-methoxyquinazoline 
4-(2-fluoro-5-hydroxy-4-methylaniiino)-6-methoxy-7-((2-methylthiazol-4- 

30 yI)methoxy)quinazoline 

4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(4-pyridylmethoxy)quinazolinc 
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4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy 
yl)methoxy)quinazolinc 
7-((2-acetamidothiazol-4-yl)meto^ 
methoxyquinazoline 
5 7-benzyioxy-4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxyquinazoline 
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-meth^ 
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2^ 

4-(4<hloro-2-fluoro-5-hydroxyanilino)-7-(2-(imidazol-l-yl)ethoxy)-6-methoxyquinazo^ 
4-(2-fluoro-5-hydroxy-4-methylanUino)-6-methoxy-7-^^ 
10 4-(2-fluoro-5-hydroxy-4-methylanilino^ 

4-(3-hydroxy-4-mcthylanilino)«6-methoxy-7-((l-methylbenzimidazol-2- 
yl)methoxy)quinazoline 

7-((2<hloro-6-methyl-4-pyridyl)methoxy)-4-(2-fluoro-5-hydroxy-4-methy 
methoxyquinazoline 

1 5 4-(4-chloro-2-fluorophenoxy)-6-methoxy-7-((4 pyridyl)methoxy)quinazoline 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-((4-pyridyl)methoxy)quinazoline 

7-((2-chloro-4-pyridyi)methoxy)-4-(2-fluoro-5-hydroxy-4-methyIanilino)-6- 

methoxyquinazoline 

7-(3.4-difluorobenzyloxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline 
20 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(( 1 -methylimidazol-2- 
yl)methoxy)quinazoline 

4-(2-fluoro-5-hydroxy-4-methylanilino)-7-((l-methylimidazoI-2-yl)rnethoxy)quinazoIine 
4-(2-fluoro-5-hydroxy-4-methylanilino)-7~(2-( 1 ,2.4-triazol- 1 -y l)ethoxy)quinazoline 
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-((3-lhienyl)methoxy)quinazoline 
25 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(4-pyridyl)ethoxy)quinazoline 
4-(2-lluoro-5-hydroxy-4-methylanilino)-7-((4-pyridyl)carboxamido)quinazoline 
and salts thereof. 

12. A quinazoline derivative as claimed in claim 1 selected from:- 
30 4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(3-pyridylmethoxy)quinazoline 
4-(3-hydroxy-4-methylanilino)-6-methoxy-7-(3"thienylmethoxy)quinazolinc 
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4-(4-chloro-2-fluoroanilino^ 

4-(4-chloro-2-nuoroanihno)-6-methoxy-7-(2-[>JMTiethyl-N-(4- 
pyridy I ) (aminoethox y )quinazoline 

4-(4-chloro-2-fiuoroanilino )-6-melhoxy-7-f 2-(2-oxo- 1 ,2-dihydro- 1 - 
5 pyridyOcthoxyjquinazoline 

7-(4 cyanobenzyloxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazolin^ 

4-(4-chIoro-2-fluoroanilino)-6-metho^ 

4-(4-chloro-2-fluoroanilino)-6-me^^ 

4-(4-chloro-2-fluoroani]ino)-6-mcthoxy-7-(3-(2-oxo- 1 ,2-dihydro- 1 - 
10 pyridyl)propoxy)quinazoline 

4-(4-chloro-2-lluoroanilino)-6-rnethoxy-7-(3-(NmethylimidazoN2- 

yithio)propoxy)quinazoline 

4-(4-chloro-2-fluoroanilino)-6-me^^ 

4-(4-chloro-2-nuoroanilino)-6-mcthoxy-7-(2-(4-pyridylthio)ethoxy)quinazoline 
15 4-(4~chloro-2-fluoroanilino)-6-metto^ 

7-benzyloxy-4-(2-fluoro-5-hydroxy-4-methylanilino)quinazoline 

7-benzyioxy-4-(4-chloro-2-fluoro-5-hydroxyanilino)quinazoline 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-((2-mcthylthiazol-4- 

yl)methoxy)quinazoline 
20 4-(4-chloro-2-nuoroanilino)-6-melhoxy-7-((3-lhienyl)methoxy)quinazolinc 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-(2-(N-rnethyl-N-(pyridazin-4- 

yI)amino)ethoxy)quinazolinc 

4-(4-chloro-2-fluoroanilino)-6-meto^^ 

yl)amino )ethoxy)quinazo!ine 
25 4-(4-chloro-2-fluoroanili^ 

methoxyquinazoline 

4-(4-chloro-2-fluoroanilino)-7^^ 

4-(4<hloro-2-nuoroanilino)-7-(2-(2.5-di^^ 

4-(3-hydroxyanilino)-7-(2-(imidazol- 1 -yl)ethoxy)-6-methoxyquinazoline 
30 4-(4-chIoro-2-fluoroanilino)-6-methoxy-7-(2-( 1 ,2.4-triazol-4-y l)cthoxy)quinazoline 
4-(4-bromo-2-nuoroanilino)-7^^ 
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and salts thereof. 



13. A quinazoline derivative as claimed in any one of the preceding claims in the form of 
a pharmaceutical ly acceptable salt. 

14. A process for the preparation of a quinazoline derivative of formula I or salt thereof 
(as defined in claim 1 ) which comprises:- 

(a) the reaction of a compound of the formula HI: 




(wherein R 1 . R\ R' and Y 1 arc as defined in claim 1 and L 1 is a displaccable group), with a 
15 compound of the formula IV: 




(IV) 

20 (wherein Z, R } and m are as defined in claim 1) whereby to obtain compounds of the formula 1 
and salts thereof; 

(b) for the preparation of compounds of formula I and salts thereof in which the group of 
formula lib:- 
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(lib) 

(wherein R* and m are as defined in claim 1 ) represents a phenyl group carrying one or more 
hydroxy groups, the deprotection of a compound of formula V: 



10 




(V) 

(wherein Y 1 , m. R 1 . R 2 , R\ R 4 and Z are as defined in claim 1. P represents a phenolic 
hydroxy protecting group and p' is an integer from 1 to 5 equal to the number of protected 
hydroxy groups and such that m-p' is equal to the number of R' substituents which arc not 
protected hydroxy). 

(c) for the preparation of those compounds of formula 1 and salts thereof wherein the 
substituent Y' is -0-. -S- or -NR 9 -. the reaction, of a compound of the formula VI: 




(VI) 
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(wherein m, Y 1 , R\ R\ R 3 and Z are as defined in claim 1 ) with a compound of formula VII: 

R 4 -L' (VII) 

5 

(wherein R 4 is as defined in claim 1 and L 1 is as herein defined); 
(d) the reaction of a compound of the formula VIII: 




(wherein R 1 . R\ R\ Z and m are as defined in claim 1 and L 1 is as herein defined) with a 
compound of the formula IX: 

15 

R 4 -Y'-H (IX) 
(wherein R 4 and Y 1 are as defined in claim 1 ); 

(e) for the preparation of compounds of formula I and salts thereof wherein R 4 is C,. 
20 ? alkylX", (wherein X 2 is selected from one of the following three groups: 

1) X 1 (wherein X 1 is as defined in claim 1); 

2) Y 7 X' (wherein Y 7 represents -CK -S-, -SO,-, -NR 4? CO-. -NR 48 SO : - or -NR 41 '- (wherein R 4 \ 
R 48 and R 4<> each independently represents hydrogen, C K ,aIkyl or C^alkoxyC^alkyl) and X 1 is 
as defined in claim 1 ); and 

25 3) Y 8 C M alkyl Y 5 X' (wherein Y 8 represents -0-, -S-, -SO,-, -NR 50 CO-. -NR SI S0 2 - or -NR 52 - 
(wherein R 50 , R 51 and R 52 each independently represents hydrogen, C,_,alkyl or C M alkoxyC 2 . 
>alkyl) and Y 5 and X' are as defined in claim 1);] 
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the reaction of a compound of the formula X: 



PCT/GB96/03075 



l'-r 5 '-y 



R 1 




(R 3 ), 



(X) 



5 

(wherein Y'. R'. R\ R\ Z and m are as defined in claim 1 . L 1 is as defined herein and R 3 ' is 
C,. 5 alkyl) with a compound of the formula XI: 



(wherein X : is as defined herein) to give a compound of the formula 1; 

(f) for the preparation of those compounds of formula 1 and salts thereof wherein the 
substituent R' is represented by NR'°R". where one or both of R'° and R" are C M alkyl. the 
reaction of compounds of formula I wherein the substituent R 1 is an amino group with an 

1 5 alkylating agent: 

(g) for the preparation of those compounds of formula 1 and salts thereof wherein one 
or more of the substituents R'. R : or R' is an amino group, the reduction of a corresponding 
compound of formula I wherein the substituent! s) at the corresponding position(s) of the 
quinazoline and/or phenyl ring is/are a nitro group(s); and when a pharmaceutical ly acceptable 

20 salt of a quinazoline derivative of formula 1 is required, reaction of the compound obtained 
with an acid or base whereby to obtain the desired pharmaceutical^ acceptable salt. 

1 5. A pharmaceutical composition which comprises as active ingredient a quinazoline 
derivative of formula 1 as defined in claim 1 or a pharmaceutical ly acceptable salt thereof in 
25 association with a pharmaceutical I y acceptable excipient or carrier. 



X 2 -H 



(XI) 



10 
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1 6. A method for producing an antiangiogenic and/or vascular permeability reducing 
effect in a warm-blooded animal in need of such treatment which comprises administering to 
said animal an effective amount of a compound of formula I or a pharmaceutical!}/ acceptable 
salt thereof as defined in claim 1. 
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